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AS A FIGHTING MAN he was technically known as A goodly proportion of such skilled personne| 
flight operations director on a carrier ... supervised will surely find their way into peacetime aviation, 
take-offs and landings. His signals had tobe obeyed _ Plane factories, office detail, ship servicing and air. 


... but more important, they had to be right! ports operations will offer natural opportunities for 
Every fighting flat-top on the seas has its com- men who “went to school as they went to war.” 
plement of such highly-trained men ... technicians, Backed up by war-proven men like the “traffic 
mechanics, pilots. Today, in men like these lies the cop on Hell’s Half Acre” the future of private and 

bright future of American peacetime aviation! commercial flying is made doubly-great! 


Traffic Cop.. Hell’s Half-Acre 


"YOU CAN DEPEND ON 


FOR OVER FORTY YEARS Esso has pioneered in aviation‘ hi 
fuels and lubricants. We’ve developed over 129 special = 


products for the Army and Navy Air Forces ... fuels 


and lubricants that function dependably in the heat 


AVIATION PRODUCTS 
of the sun-baked desert and in the deadly cold above SOLD IN THE 25 STATES INDICATEO 


Arctic clouds. The world’s largest petroleum laboratories 


support our promise that “You can always depend on 
Esso Aviation Products.” 
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Torque of airplane engines, with their horizontal 
shafts; torque of helicopter engines, with vertical 
shafts; torque of automobile engines, with shafts 
at an angle of 20 degrees—all these are everyday 
jobs for Hagan THRUSIORQ, and with THRUSIORQ 


they are all equally simple. 


That’s because Hagan THRUSIORQ measures thrust 
and torque with air. Essentially it consists of an ait 
chamber, one face of which is a flexible diaphragm, 
and which is connected to a source of compressed 
air. When force is exerted on the diaphragm, ait 
is admitted until the pressure in the air chambe 
exactly balances the force on the diaphragm. When 
this force is reduced, air is exhausted until the 
pressures are again in equilibrium. 


In measuring torque, the Hagan THRUSTIORQ is 
mounted so that the torque arm of the dynamom- 
eter rests on the diaphragm. The force exerted by 
that arm, and hence the torque of the engine, is 
measured by the air pressure required to balance 
this force. 


This method of measurement makes it possible to 
mount the THRUSIORQS in any position without 
the slightest loss of accuracy. There are no knife 
edges, no mechanical balancing, no moving parts 


except for the practically imperceptible motion of 
diaphragm and poppet valve. 


In the matter of flexibility, Hagan THRUSTORQ is 
far superior to any other torque-measuring device. 
Models are available for measuring either right- 
hand or left-hand torque, or both. Torque, at all 
speeds and loads, can be measured without adjust- 
ments or compensations of any kind. Range 
and sensitivity are so great that the same 
THRUSIORQ used to measure the torque of the 
largest airplane engine will respond to the torque 
developed by the motor of your electric shaver. 


Reading of test results is extremely easy. Pres- 
sures can be registered on a manometer, or gauges 
may be calibrated to give readings directly | 

foot-pounds. Standard pressure recording devices 
may be employed to provide a continuous test 
record. Where unusually large engines require the 
use of several dynamometers, the THRUSIORQS may 
be connected so as to give an automatically total- 
ized reading. The location of any gauge or record- 
ing device is determined solely by convenience. 


Our engineers will be glad to give you full informa- 
tion about Hagan THRUSIORQ in the automotive 
and aviation industries. 


HAGAN THRUSIORQ 


measuring thrust and torque Wit? WI 


HAGAN CORPORATION + HAGAN BUILDING 


PITTSBURGH 30, PA. 


OR ANYWHERE IN BETWEEN, 


§ ALI 


: 


LHRUSIORQ 


Upper photograph shows a 
THRUSIORQ and dynamometer 
set-up as.used in one of the major 
airplane engine factories. Below is . 
a close-up view of the THRUSTORQ 
showing how diaphragms above 
and below the shaft make it 
possible to measure either right- 
hand or left-hand torque. 
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1000 PSI CONSTANT DELIVERY 
PISTON TYPE PUMP 


3000 PSI CONSTANT DELIVERY 
PISTON TYPE PUMP 


SEQUENCE VALVE 
(MECHANICALLY 
ACTUATED) 


5", 742" AND 10” 
ACCUMULATORS 


VARIABLE VOLUME 
PISTON TYPE PUMP 


DOUBLE 
BRAKE VALVE 


SINGLE 
BRAKE VALVE 


VICKERS Incorporated 


CONSTANT DISPLACEMENT 
PISTON TYPE 
MOTOR 


UNLOADING 
VALVE 


AN RELIEF 
VALVE 


PRESSURE REDUCING 
VALVE 
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Relation of Air-Line Operations to Transport 


INTRODUCTION 


today in the same relative position 
as the automobile engineers found them- 
selves some 15 years ago. In the initial 
stage of development of the automo- 
bile, the efforts of those pioneer de- 
signers were directed almost exclusively 
toward solving problems dealing with 
the automobile as a mechanism. As 
many of the mechanical problems were 
solved and the industry grew, the de- 
signers found the time and energy to in- 
dude the utilitarian factors as an inte- 
gral part of their basic design problem. 
Asa result, the modern automobile ac- 
curately fills the requirements of the 
owner. It is a reliable and economi- 
cal vehicle, easily handled in traffic, 
and comfortable for making long 
trips. 

Similarly, up to the present time, the 
efforts of the airplane designers have 
been largely monopolized by the basic 
problems of flight-control, stability, per- 
formance, aerodynamic efficiency, types 
of construction, and so forth. Now that 
notable progress has been made in this 
direction, the designer can somewhat 
relax his concentration on these factors 
and can and must devote increasing at- 
tention to those problems that deal with 
the utilitarian features of the transport 
airplane. 

It is the premise of this paper that 
the relation of air-line operations to 
transport design must be carefully con- 
sidered and that intensive effort must 
be directed (1) to arrive at a thorough 
understanding and appreciation of the 
operating problems, (2) to the gathering 
of actual facts of past and present air- 
line operations, (3) to analyze these 
facts and evaluate them in terms of pres- 
ent and future basic design problems, 
and (4) to consider the utilitarian fea- 
tures together with the technical aspects 
fom the inception of the preliminary 
design. 

Only in this way can the proper pro- 
visions be made in the design so that the 
tirplane is accurately suited to the ser- 
vice for which it is intended and, also— 
extremely important—only in this way 
tan the proper evaluation of interrelated 
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functions be made in the inevitable 
compromises necessary in a mechanism 
so complicated as the airplane. 


EVALUATION OF DrsIGN Factors 


In order to properly evaluate the 
multitude of interrelated problems in- 
volved in transport airplane design, it 
is essential that some yardstick be de- 
veloped by means of which any and all 
of the factors can be measured both 
relative to one another and relative to 
the airplane as a whole. The criterion 
used should, in so far as possible, be 
free of personal opinion and capable of 
application of the basis of sound fact. 

It is suggested that ‘‘Profit-Earning 
Capacity” is such a criterion. 

The profit an airplane can earn is de- 
pendent on two factors: (1) the reve- 
nue attracted and (2) the cost of opera- 
tion. With a moment’s reflection, one 
will recognize that even the apparently 
intangible element of safety can be 
measured by this criterion, since an air- 
plane with a conspicuously poor record 
of safety will encounter a reduction in 
capacity to attract revenue. 

This Profit-Earning Capacity will 
serve in evaluating not only the utili- 
tarian factors but also the technical 
factors as well. For example, the higher 
the aspect ratio, the lower the drag; 
but the higher the aspect ratio, the 
greater the weight. The optimum com- 
promise will therefore be that aspect ra- 
tio that results in the greatest Profit- 
Earning Capacity for the airplane in the 
type of service for which it is intended. 

Such a criterion may properly replace 
those heretofore used in judging the 
excellence of a transport airplane. No 
longer should pay load or high speed 
alone be used as a measure of worth as 
these are merely components of the ul- 
timate criterion. These factors must 
hereafter be evaluated with respect to 
their effect on the Profit-Earning Ca- 
pacity of the airplane. 

The various elements that together 
constitute an air liner are intimately 
interrelated. It is not possible to ex- 
amine one factor, or even two conflicting 
requirements, and make the proper com- 
promise as one proceeds. It is the sum 
total of all of the factors, properly bal- 
anced against one another, that make 
up the airplane design. A criterion that 
‘an be used to achieve this important 
balance of design is an invaluable tool. 


Utilitarian Factors 


In the evaluation of utilitarian fac- 
tors, it is often as difficult to determine 
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the quantity to be measured as it is to 
measure the quantity itself. What are 
the considerations involved in determin- 
ing the optimum weight of soundproof- 
ing to be installed? What decrease in 
noise level will attract sufficient revenue 
to offset the reduced pay load due to in- 
creased weight empty? What is the 
value of reducing pilot and passenger 
fatigue? How is it to be measured? 
How much weight can be added to re- 
duce this factor? Will increase in speed 
resulting from use of higher cruising 
power be justified by the increase in 
ability to attract revenue? The meas- 
urement of these, as well as the many 
other quantities involved, and the in- 
terpretation of these measurements in 
terms of the design problem is a science 
in its own right. 


Future Design Requirements 


The forecasting of future design re- 
quirements is a particularly important 
function which this analysis of operating 
data can perform. When the design of 
a new model is started, it is anticipated 
that the useful life of the airplane will 
not end for many years. About 4 years 
elapse between the inception of the 
preliminary design and the actual use of 
the first unit in commercial operation. 
Also, the high initial cost of the modern 
transport airplane, coupled with a large 
investment in ground equipment and in 
the training of personnel, necessitates a 
long-term write-off of the initial invest- 
ment. It is clear, therefore, that the 
basic design must be such that the air- 
plane will fit into the rapidly changing 
air transport picture during a period of 
from 4 to 10 years or more after the 
start of the design development. Mani- 
festly, with millions of dollars invested 
in the development of a single transport 
airplane, accurate forecasting of future 
design requirements is of paramount im- 
portance. 

In order to clarify the potentialities 
of this method of attack, examples will 
be discussed which will illustrate the 
way in which the design will be af- 
fected and the gains that may be ex- 
pected thereby. Of the many factors 
that influence the Profit-Earning Ca- 
pacity of an air liner, speed in scheduled 
operation and reliability in scheduled 
operation have been selected for discus- 
sion. 


SPEED IN SCHEDULED OPERATION 


If the scheduled speed of a transport 
airplane can be increased without in- 
creasing the cost of operation, the rev- 
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Fig. 2. Cruising speed increase necessary to reduce block time by various increments for 200- 
mile trip. 
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Fig. 3. Typical ground time. 


enue-attracting ability and, therefore, 
the Profit-Earning Capacity, of the air- 
plane is enhanced. A smaller premium 
need be paid by the passenger and ship- 
per per unit of time saved over that re- 
quired by surface transportation. 

Speed in scheduled operation is par- 
tially dependent on cruising speed, of 
course, but scheduled speed is also de- 
pendent on scheduled ground time. An 
airplane with a higher cruising speed 
has no advantage over another airplane 
that is designed to permit shorter 
ground stops and is thereby capable of 
maintaining the same scheduled speed 


as the first airplane between any two 
terminal points with a given number of 
intermediate stops. 

Fig. 1 shows for a twin-engined air- 
plane the increase in cruising speed nec- 
essary to reduce the block time by 1 
min. for different trip lengths. In other 
words, the value of saving 1 min. on the 
ground is shown in terms of cruising 
speed—a quantity easy for the aeronau- 
tical engineer to appreciate. For a two- 
engined airplane, with a 200-m.p.h. 
cruising speed, operated on a flight in- 
volving 50-mile trip lengths, the curves 
of Fig. 1 may be used to show that 1 
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min. saved on the ground is equivalent 
to increasing the cruising speed to 208.9 
m.p.h. The saving of a single minute 
of time on the ground in this example 
produces 8.2 m.p.h. of “go-grease,’”’ as 
Benny Howard calls it. 

The curves show clearly the increas. 
ing importance of ground time redue- 
tion as the cruising speed is increased 
and the trip length shortened. The 
type of service for which the airplane js 
designed has, therefore, a decided bear. 
ing on how far the designer should go in 
reducing ground time. 

The average trip length for present- 
day domestic air lines is approximately 
200 miles. Fig. 2, which is an elabora- 
tion of Fig. 1, shows the necessary in- 
crease in cruising speed for a 200-mile 
trip to reduce the block time by 1, 2, 3, 
4, or 5 min. 

As will be shown later in this paper, a 
study of air-line operational data 
reveals that, for some of the longer 
ground stops, a saving of at least 5 
min. can be realized by the proper con- 
sideration during the design of the air- 
plane of operational requirements on 
the ground. On the basis of a 5-min. 
reduction in ground time, an airplane 
with a 250-m.p.h. cruising speed operat- 
ing on a 200-mile trip, must increase its 
cruising speed by 22.6 m.p.h. to effect 
an equal saving by brute force! 

To determine how the airplane design 
should be modified to reduce ground 
time and thus increase the Profit- 
Earning Capacity of the airplane, it is 
necessary to analyze the operations per- 
formed during a normal scheduled stop. 
Fig. 3 shows the allocation of time for 
each operation during a typical sche- 
duled stop of 15 min. ona flight involving 
250-mile trips with the present-day 
two-engined transport. 

Time involved in dispatching the air- 
plane has been omitted from the figure 
as this subject will be discussed in detail 
later. 

From Fig. 3, it is obvious that the 
scheduled ground time could be reduced 
by shortening the time required for the 
critical operations or by starting the 
critical operations more quickly, or by 
a combination of both. It is equally ob- 
vious that shortening any one operation 
will, by itse! result in little or no saving 
in ground time. For example, reduction 
in refueling time will be of no benefit un- 
less in so doing the loading of baggage, 
cargo, and passengers can be started 
sooner. 

If the airplanes were designed to per- 
mit it and if the air line had a large 
enough ground crew, all operations ex- 
cept passenger loading could start sl- 
multaneously the instant the airplane 
came to rest at the ramp. With the ad- 
dition of time required for departure 
preparation, the airplane could be on 
its way less than 9 min. after arriving. 
This would constitute a 6-min. reduc- 
tion without actually shortening any 
single operation! The ground time 
breakdown for this type of operation 1s 
shown in Fig. 4. 

In order to increase the Profit-Earn- 
ing Capacity of the airplane by reduc 
tion in ground time, the increase ID 
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Fig. 4. Ground time possible with improved design. 


revenue-attracting ability must be more 
than enough to offset any increase in 
operating cost resulting fram the use of 
larger ground crews, lower pay load, 
and so forth. Further detailed study 
of air-line operations is therefore re- 
quired to determine how much empha- 
sis the designer should place on ground 
time reduction. 


Air-line Operations 


With the single entrance door now 
common to transport aircraft, the load- 
ing and unloading of passengers cannot 
be undertaken simultaneously. How- 
ever, it is well to bring up the question as 
to whether or not it is desirable to have 
simultaneous loading and unloading of 
passengers. The major portion of time 
involved in loading passengers is used 
up in recalling passengers from the 
waiting room, ticket counter, and tele- 
phone booth. This is clearly illustrated 
by the difference in time for loading 
and unloading of passengers. 

The passenger problem is primarily 
one of providing sufficient accommoda- 
tions within the airplane to cause the 
through passengers to prefer to remain 
on the airplane during a stop. Lava- 
tory and lounge facilities must be ade- 
quate and attractive. Perhaps the 
hostess’ telephone handset can be con- 
nected to the local telephone circuit to 
provide for those passengers requiring 
phone service. The airplane must be 
roomy enough to permit the passenger 
ample leg room while seated, as well as 
sufficient space to move about and 
stretch his legs during flight. The often 
suggested scheme of providing motion 
pictures projected on the forward bulk- 
head might prove well worth the addi- 
tional weight. It is believed that with 
careful consideration given to these fac- 
tors, the passenger loading and unload- 
lng time can be reduced to the point 
where it will not be critical. On the 
tailroad, where time is relatively of 
much less importance than on the air 
line, it is difficult to imagine the large 
Majority of passengers getting off to 
stretch their legs at each stop. 

The time involved in loading and un- 
oading baggage and cargo can best be 
reduced by improving accessibility to 
the cargo and by providing adequate 
segregation of cargo into bins accord- 


ing to destination. The present cargo 
arrangement sometimes requires almost 
complete unloading to remove one piece 
of cargo from the bottom of the heap. 
The A.T.A. has suggested the use of 
baggage storage facilities in the cabin 
for passenger baggage. In effect, the 
passengers become a human conveyer 
belt, bringing their baggage piece by 
piece to the baggage handler. Even 
with this system it will be necessary to 
segregate baggage according to destina- 
tion to prevent confusion and delay at 
way stations. If simultaneous loading 
and unloading of mail, express, and 
freight are to be accomplished, it will 
be necessary to have at least two cargo 
doors. It is quite possible that some 
increase in structural weight is justified 
to permit the addition of sufficient 
‘argo doors to provide a separate, ad- 
justable cargo compartment for each 
station. The doors must be large 
enough to permit free and rapid move- 
ment of handlers to allow unrestricted 
flow of cargo. The cost of increased 
structural weight would, of course, have 
to be balanced against the gain in sched- 
uled speed for each design. 

One of the most controversial prob- 
lems confronting the airplane designer 
today is the height of cargo floor above 
the ground. The low cargo floor may or 
may not permit more rapid loading of 
cargo. The low cargo floor certainly 
requires increased structural weight 
and it is only by careful analysis of oper- 
ational data that the proper solution to 
this problem can be found. 

Reduction of refueling time involves 
providing easy accessibility to the filler 
necks, together with adequate provision 
for high capacity fuel flows and accurate 
means of measuring the quantity of fuel 
in the tank. On the larger airplanes 
where the top surface of the wing is high 
off the ground, it appears desirable to 
refuel from underneath the wing, but 
the additional weight and increased 
maintenance of such an_ installation 
must be checked against the reduction in 
servicing time. Certainly an accurate 
fuel-quantity gage at the filler neck is 
amply justified to eliminate the time- 
consuming operation of “sticking” the 
fuel tank, as was done years ago in the 
famous Model ‘‘T” Ford. 

It is interesting to note that if the air 
lines are to use the larger transports for 
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local operations, larger ground crews 
will be required. Due to the reduced 
frequency of the trips necessary to 
handle the available traffic with the 
larger equipment, the ground crews 
will be idle more of the time. It is for 
this reason that the larger the airplane, 
the more important are the considera- 
tions affecting ground time. 

From the foregoing discussion, it is 
apparent that the utilitarian aspects of 
ground time bear an extremely impor- 
tant relation to the basic airplane design. 
Only by careful consideration of air-line 
operations can the airplane be designed 
to increase its Profit-Earning Capacity 
to the air line in this regard. 


RELIABILITY IN SCHEDULED OPERATION 


No matter how fast a transportation 
medium may be, unless it is dependable 
it cannot attract maximum revenue. 
Analysis of air-line operational data and 
the application of the profit-earning 
criterion are again necessary in order to 
determine the relationship of reliability 
in scheduled operation to the basic air- 
plane design. 

Reliability in scheduled operation 
concerns the ability of the airplane to 
arrive at the destination as scheduled. 
Delays in flight caused by headwinds, 
storms, ete., are of minor importance 
because the scheduled flight time is 
usually based on a cruising power low 
enough to allow for such contingencies. 
An additional allowance for maneuver- 
ing is added to the already conservative 
flight time. On-time arrival is there- 
fore largely predicated on on-time de- 
parture. 

Two main factors affect the ability 
of the airplane to depart and arrive as 
scheduled: (1) delays beyond sched- 
uled ground time and (2) flight cancel- 
lations. In general, the causes of flight 
cancellations are the same as the causes 
of delays and it is largely a matter of 
degree as to whether the flight is delayed 
or cancelled. 


Operational Delays 


An analysis of delays has been made 
for two typical air-line flights covering 
operations for each day of the year 1943. 
One route, which covered a distance of 
somewhat over 1,200 miles and had 
eight intermediate stops, may be classi- 
fied as a local trunk type. The other 
route, which was also slightly over 
1,200 miles in length but had only three 
intermediate stops, may be classified 
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Fig. 8. Mechanical delays according to components. 


as a limited express type. In each case 
two flights were included, one in each 
direction, to eliminate variables due to 
flight in one direction only. 

The total delay time due to each cause 
was tabulated for the entire year. In 
cooperation with authoritative air-line 
officials, the responsibility for the delays 
was broken down to show the percent- 
age attributable to the design of the air- 
craft, to the operational procedures of 
the air line, and to conditions beyond 
the control of either the airplane de- 
signer or the air-line operator. Fig. 5 
shows the proportioning of the respon- 
sibility for the delays encountered. 

Fig. 6 shows the delay time chargeable 
to the airplane design for the local trunk 
flight. Each delay is expressed in per 
cent of the total delay time chargeable 
to the airplane design. 

Fig. 7 is similar to Fig. 6 except that 
the data presented are for the limited 
express service. The similarity of the 
data for these two figures is striking and 
appears to indicate that the same delay 
problems are involved in the design of 
all airplanes for the ranges commonly 
encountered in domestic operations. 


The most important causes of delay 
are loading, turn-around, weather, me- 
chanical, passengers, servicing, search- 
ing for cargo. Minor delay factors are 
cleaning the ship, ramp congestion, dis- 
patching, and catering service. 

If all of the delays chargeable to the 
airplane design were eliminated on the 
route from which data for Fig. 6 were 
taken, the air line would have secured 
an effective average increase in cruising 
speed of 4.2 m.p.h. for all flights of the 
two trips for the entire year! Reduc- 
tion in operating time could have been 
accomplished with an accompanying 
reduction in operating cost due to in- 
creased airplane utilization. 

Delay due to loading is partially tied 
up with critical balance considerations. 
It is frequently necessary to unload and 
reload cargo and baggage to secure a 
satisfactory center of gravity location 
to insure stability and controllability. 
Obviously, the permissible ¢.g. range 
and proximity of the disposable load 
to the c.g. are principal design factors 
to be considered in this regard. Rapid 
loading and unloading of cargo have 
previously been discussed in greater 
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detail with regard to reduction of 
scheduled ground time, and the same 
factors are involved in reducing de. 
lays due to this cause. 

Delays due to weather account for 
18 per cent of the total delay time in the 
case of the flight with frequent stops 
and 27 per cent in the case of the limited 
express flight. The difference is largely 
accounted for by the fact that with fre. 
quent stops the air line can better af- 
ford to fly over one of the stops if un- 
favorable weather exists than in the 
case with the limited express type of 
service. In other words, a greater 
degree of flexibility of operation ex- 
ists for the local trunk type of opera- 
tion. 

The elimination of delays due to 
weather will depend upon the develop- 
ment of suitable equipment to permit all- 
weather operation. Wartime develop- 
ments hint at great progress in this di- 
rection. As is the case with the loading 
problem, the incorporation of equip- 
ment to permit all-weather operation 
must be considered at the time of in- 
ception of the basic design. Such equip- 
ment cannot properly be added as an 
afterthought. 


Mechanical Delays 


Elimination of mechanical delays 
chargeable to the airplane design ap- 
pears to depend to a considerable degree 
upon mechanical perfection. The re- 
quirement of mechanical perfection is 
common to all machines: the railroad 
locomotive, the lawn mower, and the 
sewing machine, as well as the airplane. 
It is usually easier to evolve a compli- 
cated “Rube Goldberg” than it is to de- 
sign a simplified and highly refined 
mechanism. The aeronautical engineer 
must boil his design down to its sim- 


plest elements, combining functions 
where practicable and omitting all 
frills. 

The aeronautical engineer is also 


faced with the problem of achieving a 
fine balance between light weight and 
ruggedness of construction. If weight 
could be neglected it is conceivable that 
most of the aircraft components could 
be designed to operate without atten- 
tion for the life of the airplane. How- 
ever, such an airplane could carry little 
pay load, if, indeed, it could fly at all. 
It appears necessary, therefore, that 
the engineer design the components for 
a definite life depending on the service 
requirements of the particular part and 
the maintenance procedure of the oper- 
ator. If a part is normally removed for 
inspection and test during a 2,500-hour 
major overhaul period, it may be de 
sirable in the interest of Profit-Earning 
Capacity to design the part with a safe 
life of 3,000 hours and to replace it at 
each major overhaul. The life to be 
designed into each component will 
depend upon the cost of the part, the 
weight reduction possible in the part 
when designed for shorter life, and the 
operator’s maintenance practices. 

Fig. 8 shows a summary of mechanical 
delays for one of the major air lines for 
a period of 1 year. The breakdown 
shown is according to the principal 
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RELATION OF AIR-LINE OPERATIONS TO TRANSPORT DESIGN 11, 
components of the airplane. Delays UNAVOIDABLE 
are expressed in per cent of the total HUMAN ELEMENT 
mechanical delay for the year. iene 
Fig. 9 has been prepared to show the AIRFRAME 
data classified according to responsibil- ACCESSORIES 
ity for the delays. For the purpose of C) 10 20 30 40 50 60 
this analysis, the term ‘‘accessories’’ is PERCENT OF TOTAL 
used in a broad sense to mean a part 
purchased by the airplane manufacturer Fig. 9. Responsibility for mechanical delays. 
and over which the airplane manufac- 
turer has no control other than that of 
selection and installation. It is inter- 108 


esting to note that, according to this 
classification, accessories account for 
63.5 per cent of all delays for this air 
line for the entire year. The specific 
causes of the individual delays were not 
recorded in sufficient detail to be posi- 
tive that the proper allocation of the 
delay had been made. However, it is 
quite obvious that the allocation could 
be seriously in error without changing 
the obvious conclusion to be drawn: 
the airplane manufacturer and the air- 
line operator must team up to provide 
the accessory manufacturer with the 
proper data to permit him to improve 
the suitability of his product. The air- 
plane manufacturer must exercise the 
greatest care in the testing, selection, 
and installation of purchased compo- 
nents. 

Part of the delay time caused by ac- 
cessory failures is due to the airplane 
design. If accessories are installed in 
inaccessible places, thus requiring an 
unwarranted length of time for removal 
or repair, this naturally adds consider- 
ably to the total time charged to this 
cause of delay. The fact remains, how- 
ever, that if the accessory had not 
failed in the first place the delay would 
not have been caused. 

Only a small portion of the delays 
chargeable to the power plant, which 
seem to be so prominent in Fig. 8, is ac- 
tually chargeable to the parts designed 
and produced in the engine manufac- 
turer’s plant. The engine, in this case, is 
considered to be the bare engine without 
the carburetor, ignition system, or other 
necessary accessories. Since the en- 
gines constitute approximately 15 per 
cent of the empty weight of the airplane, 
and are responsible for only 8.7 per cent 
of the mechanical delay time (see Fig. 
9) or 1 per cent of the total delay time 
due to all causes, it may be con- 
cluded that the engines themselves con- 
stitute a minor factor in operational 
delay. 

It is interesting to note that with the 
complete power-plant installation, in- 
cluding power-plant accessories, making 
up 89.2 per cent of the total mechanical 
delay, and with the mechanical delay 
accounting for 11.5 per cent of the total 
delay time, thus 4.5 per cent of the total 
delay due to all causes is chargeable to 
Power-plant installation on a two-en- 
gined airplane. In a four-engined air- 
Plane it would be expected that the 
power-plant delays would jump to about 
9 per cent of the total, other things 

ing equal. Obviously, the greater 
the number of power plants, the 
hore important are the design con- 


Sderations of the power-plant installa- 
tion. 


Effect of Operational Delays on the 
Power Plant 


The effect of power-plant troubles on 
operational delays has been shown and 
it is desirable now to turn the picture 
around to show the effect of operational 
delays on the power plant. 

Although the effect of increased cruis- 
ing power on engine overhaul and main- 
tenance costs is not too well understood 
at the present time, most operators seem 
to agree that these costs increase rap- 
idly as the cruising power is raised 
above 65 per cent of m.e.t.o. power. 
Some operators feel that costs start to 
rise sharply as the cruising power goes 
above 55 per cent of m.e.t.o. 

Fig. 10 shows the increased cruising 
power required to shorten the block 
time by various increments of time for 
various trip lengths. These curves are 
particularly significant in view of the 
tendency of pilots to attempt to get 
back on schedule by the use of increased 
cruising power. On a 200-mile trip— 
the present-day average for domestic 
air lines—it would be necessary to fly 
at 65.8 per cent of m.e.t.o. power in- 
stead of 60 per cent to make up 3 min. 
time on the schedule. The curves shown 
in Fig. 10 are based on an airplane with 
a cruising speed of 218 m.p.h. at 60 per 
cent m.e.t.o. power at an altitude of 
10,000 ft. 

Fig. 10 also illustrates graphically that 
for airplanes designed to operate on trip 
segments up to about 300 miles in 
length, the reduction in scheduled 
ground time and ground delay time is of 
much greater importance than aerody- 
namic refinement. For trip lengths be- 
tween 300 and 600 miles the ground and 
delay time is of about equal importance 
to aerodynamic refinement, and for 


TRIP LENGTH 
Fig. 10. Cruising power required to reduce block time. 


trip lengths above 600 miles the gains to 
be expected through aerodynamic refine- 
ment far outweigh the gains to be made 
by utilitarian improvement. 


Passenger Delays 


Delays due to passengers amount to 
6.7 per cent of the total delay time. 
However, the year 1943, for which 
these data were compiled, was a war 
year and the passenger delays undoubt- 
edly occupy a much more prominent 
place than would be the case in a normal 
peacetime period of operation. Never- 
theless, delays due to passengers de- 
serve considerable thought because of 
the effect on reliability of scheduled 
operation. 

In complying with past Civil Air 
Regulations, from 3 to 6 min. were re- 
quired from the time the last passenger 
had checked in at the traffic desk 
until the airplane could be dispatched. 
Time was necessary to weigh and check 
the passengers’ baggage, to determine 
the passengers’ weight, to fill out the 
necessary passenger and baggage mani- 
fests, to add up the totals on pay loads, 
to figure the location of cargo for proper 
balance, and to load the passenger and 
his baggage. 

To reduce delays caused by late 
arrival of passengers, many of the air 
lines attempt to have passengers check 
in at the traffic counter from 10 to 20 
min. before flight time. While it is 
true that this practice will permit the 
airplane to depart at the scheduled time, 
it defeats the purpose for which it is 
intended. In reality, it does not de- 
crease the time required for the passen- 
ger to get from one city to the next. 
This 10 to 20 min.-period does not show 

(Continued on page 21) 


| 

| | 

POWER | 

| 

\ | | 
0 100 400 500 600 700 800 900 1000 


irplane Landing-Gear Fatigue Problems 


SUMMARY 


This paper describes a number of service 
failures of landing-gear parts. These 
failures are believed to be due to low-cycle 
fatigue. Static, impact, and fatigue tests 
are described, with a description of test 
apparatus and methods. 

It is shown that both fittings and pri- 
mary structural members, with a static 
failing strength of 130 to 250 per cent of 
design ultimate load, will withstand only 
a few thousand cycles of limit load. 
Curves of load versus number of cycles to 
failure are presented, and it is shown that 
the limit load is well above the “knee’”’ of 
the S-N curve. 

The correlation between results from 
Stresscoat and electric strain gage tests 
and results from fatigue testing is illus- 
trated. Effects of various means of 
strengthening parts subject to service 
failures are given, and an example is de- 
scribed in which a landing gear was de- 
signed to meet certain fatigue criteria. 

The evidence presented is believed to 
warrant consideration of fatigue in design. 
This would require flight investigations 
of landing-gear loads and laboratory in- 
vestigations of fatigue strength of various 
members. 


INTRODUCTION 


STRUCTURAL ENGINEERS 
are today confronted with the 
necessity of reconsidering accepted de- 
sign requirements with a critical eye. 
Wartime experience has indicated that 


Received December 14, 1944. To have 
been presented at the LAS. Thirteenth 
Annual Meeting, which was canceled to 
cooperate with a Government appeal 
(January, 1945) to refrain from holding 
conventions and meetings. 

*Chief Structures Engineer, 
Products Division. 


Bendix 


JOHN ALLAN MacLEAN* 


Bendix Aviation Corporation 


design requirements that formerly per- 
mitted a reasonable assurance of free- 
dom from structural failures are no 
longer adequate. The designer and 
stress analyst have been accustomed to 
designing the airplane structure, by 
the usual methods of stress analysis, to 
a more or less arbitrary set of design 
conditions. These methods of analysis, 
together with certain static tests, have, 
in the past, provided airplane structures 
of reasonable satisfaction in service. 
Recent experience indicates that it is 
desirable’ to review (1) the design re- 
quirements and (2) the methods of veri- 
fying that a given aircraft structure will 
withstand the modified requirements. 
The field indicated above is, of course, 
extremely broad, and it would be fool- 
hardy for any one individual to attempt 
to cover this field. It is the purpose of 
this paper to consider only a portion of 
the airplane structure—namely, the 
landing gear. The scope is further re- 
stricted to a limited number of phases 
of the structural design problem. 
cifically, this paper is concerned with 
the general problem of fatigue and is 
written in the hope of stimulating inter- 
est in this problem with a view toward 
accumulation and exchange of informa- 
tion leading to a more sound method of 
designing the landing-gear structure. 
The weight of the landing gear consti- 
tutes 5 to 12 per cent of the structural 
weight of the modern airplane. Fur- 
ther, 47.6 per cent of all structural fail- 
ures on commercial airplanes during 
1940 were in the landing-gear structure. 
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It is thus apparent that this structure, 
which is used only while this vehicle of 
the air is on the ground, should be the 
object of whatever effort is required to 
develop design criteria and techniques 
that will permit a minimum weight and 
a& Maximum freedom from failures. It 
is the author’s belief that this effort 
should be directed along the lines of (1) 
determining the loads to which the 
landing gear is subjected and (2) ob- 
taining information as to the allowable 
fatigue life of landing-gear components. 
It is believed that each of these phases 
is a long-range problem that will re- 
quire the joint efforts of the armed sery- 
ices, the Governmental agencies, and the 
industry, in obtaining, coordinating, and 
interpreting experimental and_ service 
flight and laboratory data. 


ORIGIN OF PROBLEM 


The first evidence of fatigue failures 
in landing gears manufactured by Ben- 
dix Products to come to the attention of 
the Engineering Department was ob- 
tained in October, 1942. These failures 
occurred in a torque scissors fitting 
welded to the outer cylinder of the 
main gear shock strut of a medium pa- 
trol bomber. The landing gear was of 
the conventional tail-wheel type, and 
the main gear was semicantilevered, 
with offset wheel, as illustrated in Fig. 1. 

The service failures occurred in the 
weld between the fitting and the cylinder 
barrel. The first such failure was not 
detected until a portion of the fitting 


Main landing gear, conventional type, showing location of fatigue failures. 


Fig. 3. 


Was t 
the st 
outer 
to sw: 
This 

Imme 
this fi 
ships | 
oceurr 
Were f 
led fre 
crack 

mately 
rel, 
vere 


The 
Gear 
ately 
failure. 
as folle 
landiny 
Were b 
above 
landing 


A 
3 
| 
\ 
Fig. 
e { 
| 
rh 
/// 
/// 
// 
// 
/ 
Af 
We // 
willie 
| 
= =a 
= 


cture, 
cle of 
the 
red to 
Liques 
it and 
s. It 
effort 
of (1) 
h the 
2) ob- 
ywable 
nents. 
phases 
ill re- 
d serv- 
ind the 
ig, and 
service 


failures 
Vv Ben- 
ition of 
yas ob- 
failures 
fitting 
of the 
jum pa- 
was of 
pe, and 
levered, 
n Fig. 1. 
| in the 
cylinder 
was not 
e fitting 


ailures. 


LANDING-GEAR FATIGUE 


Fig. 2. Failed main landing gear of Fig. 1, 
showing torque lug fitting torn off. 


Fig. 3. Cracked welds on torque lug fitting 
on main gear of Fig. 1. 


was torn completely away, permitting 
the strut inner cylinder to rotate in the 
outer cylinder, thus allowing the wheel 
to swing around into a lateral plane. 
This failure is illustrated in Fig. 2. 
Immediately upon the occurrence of 
this failure, a check was made of all 
ships on the field at which this failure 
occurred and about 25 cracked welds 
were found. The severity of crack var- 
ied from a minute, hardly discernible 
crack to one that extended approxi- 
mately 180° around the cylinder bar- 
rl. Typical examples of the more se- 
a types of cracks are shown in Fig. 


The Chief Engineer of the Landing 
Gear Department of Bendix immedi- 
ately visited the field at which these 
lailures occurred, and his findings were 
8s follows. The field was smooth, and 
landings were normal; the airplanes 
were being flown not over 10 per cent 
above the design gross weight; all 
andings were made tail high, and 


cracks had appeared at from 40 to 400 
hours flying time, averaging three land- 
ings per hour; some gears with more than 
400 hours showed no cracks. The loca- 
tion of the cracks with regard to right- 
or left-hand gears showed no predom- 
inance of either side, but cracks usually 
appeared first on the torque scissors 
lug weld on the outboard side—i.e., the 
side next to the wheel—the torque scis- 
sors being mounted on the front of the 
struts. It was notable that most of 
these failures occurred at this one field, 
at which the airplane was being landed 
tail high. A few cases of failure were 
reported from other fields, but very 
few from any one field. 


A laboratory investigation was started 
immediately, even before the above in- 
formation was obtained, to determine 
(1) the actual strength of the gear and 
(2) whether any evidence of defective 
workmanship could be found. This 
latter point was thought to be of imme- 
diate importance, of course, since the 
first reports of military personnel and 
the airplane manufacturer were to the 
effect that the cause of the failures was 
defective welding. A thorough inves- 
tigation by X-ray, Magnaflux, micro- 
scopic examination, hardness surveys of 
cross sections, and chemical analysis of 
weld deposits on both failed struts re- 
turned from service and new struts off 
the production line failed to reveal any 
evidence of defective material or work- 
manship. 


Static tests of two complete strut as- 
semblies were conducted, in which a 
drag load was applied to the axle at 
the wheel centerline. In the first test 
of a new strut, a torque of 156 per cent 
of the design ultimate load torque was 
applied without failure of any sort. 
The second assembly tested was one 
returned from service which had a 
crack 180° long in the weld. First, the 
pair of lugs which had not been used in 
service were loaded. (It should be 
noted that this fitting carries two sets of 
torque scissors lugs to make the as- 
sembly usable as either right or left 
hand; only one set of lugs was used in 
service.) Ata load of 161 per cent of the 
design ultimate, a crack approximately 
1 in. long appeared suddenly in the 
weld. After this test, the other pair 
of lugs, containing 180° of crack, was 
loaded and withstood a load of 167 per 
cent of design ultimate. The original 
crack opened wider, but no rupture oc- 
curred. 


Following these tests, it was decided 
that the cause of the service failures 
must be repeated applications of heavy 
loads. It was therefore determined to 
conduct repeated load tests of the gear. 


Fatigue Test EQUIPMENT 


Because of the urgency of obtaining a 
solution immediately, it was decided to 
utilize available equipment. Conse- 
quently, a 50-ton mechanical press, with 
a 6'/,-in. travel ram operating at 30 
cycles per min., was rigged up with a 
walking beam carrying a ram to apply 
drag load to the axle of the strut as- 
sembly, which was supported from I- 
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beams on which the press was resting. 
Fig. 4 shows the installation as first 
arranged. For some subsequent tests, 
the rig was modified as shown in Fig. 5. 
In this figure, A is the ram, fastened to 
walking beam D, and applying the load 
to the tube C, slipped over the strut 
axle. 

The load is calibrated by placing the 
hydraulic jack ram B in the rig in place 
of the rigid ram A. Load is applied 
by pump F, and gage E is used for 
reading the load. When the required 
load is reached in jack ram B, the de- 
flection at pointer G is measured. Ram 
A is then replaced in the rig and is ad- 
justed to produce the same deflection at 
G as above. A treated surface (not 
shown) is provided on which pointer at 
G marks, and records are made at in- 
tervals throughout the test to check 
the deflection. 

In early tests it was thought probable 
that the load required to produce a given 
deflection at the load point might drop 
off, especially so after visible cracks ap- 
pear. Consequently, in the earlier 
tests frequent recalibrations of load 
were made to determine whether this 
loss in load was occurring. The surpris- 
ing fact was established that no detect- 
able change in deflection occurred, even 
after considerable cracks were evident. 
It might be pointed out that an indi- 
cator was rigged to read the deflection 
to 0.001 in., but this was found unneces- 
sary and usually a scale calibrated in 
64th’s was used. Usual magnitude of 
deflection is of the order of 1 to 2 in. 
An example of the deflections encoun- 
tered in the tests of torque fitting welds 
described above is shown in Fig. 6, 
which is a double exposure, one expo- 
sure being made with no load and the 
other with limit torque load on the 
strut. 

This machine proved satisfactory for 
its intended purpose and has been used, 
with some modifications, continuously 
since it was built. However, as various 


Fig. 4. Mechanical fatigue testing machine, 
general view. 
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Fig. 6. Double exposure view of lower end of main gear of Fig. 1 in loaded and unloaded 


positions in fatigue machine. 


fatigue problems arose, it became evi- 
dent that a more flexible machine and 
one of larger capacity was needed. 
Design of such a machine was therefore 
undertaken. 

The design requirements established 
for this new machine were as follows: 
maximum load, 100,000 lbs.; maximum 
stroke, 6 in.; rate of cycling at maxi- 
mum load and stroke, 20 cycles per min. 
It was further desired that the machine 
should be as flexible as possible—e.g., 
that the ram should be adapted to 
mounting at any angle, applying load 
either in tension or compression, or both. 
Also, it was desired to be able to control 
the cycle by either the load applied or 


Note severe deflections. 


the stroke \ hydraulically actuated 
machine was decided upon as being best 
adapted to the requirements. 

Two 2,000 lbs. per sq.in., 18 gal. per 
min. two-stage vane-type pumps, driven 
at 1,200 r.p.m. by 20-hp. motors, pro- 
vide the power. Two smaller units 
were decided upon in place of one larger 
unit in order to provide greater flexibil- 
ity, especially inasmuch as this would 
permit using one of the units in an ad- 
jacent cold-test laboratory at any time 
except when extremely heavy loads 
were to be applied. These pumps feed 
oil to the double-acting load cylinder 
through a four-way solenoid operated 
valve. The solenoid is controlled 
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either by a pressure switch in the line 
adjacent to the load switch or by a limit 
switch controlling the ram travel. Three 
different sizes of load cylinders ar 
used, depending upon the load to be ap. 
plied. One end of the load cylinder js 
universally mounted, and the other js 
pin-connected to the test specimen 
The jig for mounting the test specimens 
is a cube, 8 ft. on a side, made of H. 
and I-beams, predrilled for flexibility 
of arrangement. 

Early in the investigations it became 
apparent that a means of detecting the 
occurrence of fine cracks was desirable. 
since the usual history of a specimen 
involved the occurrence of an extremely 
small crack, which gradually grew and 
spread until complete failure finally 
took place. Several means, including 
the use of Magnaflux powder and paste, 
with residual magnetism in the speci- 
men, were tried. It was finally con- 
cluded that the best means was by vis- 
ual observation, with a magnifying 
glass, and that a magnification of ap. 
proximately ten times was best. As a 
check on how early cracks were detected, 
test of one specimen was stopped as 
soon as a crack was observed. Thes peci- 
men was sectioned through the crack, 
and under a microscopé the crack was 
observed to have a maximum depth of 
0.003 in. This is shown in Fig. 7 and 
is thought to be typical of the size of 
cracks when first detected. However, 
the exact size is thought to be, in most 
cases, of only relative significance, since 
a specimen thus cracked would usually 
last for a considerable time before the 


Tiel 


Fig. 7. Fatigue crack immediately after 
discovery (magnified 300 times). 
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LANDING-GEAR FATIGUE 


fig. 8. Fatigue crack in main gear torque 
fitting after 2,600 cylinders of limit load. 


cack grew to sufficient size to be visible 
to the naked eye, even when working 
under load cycling. 

The statements above warrant dis- 
cussion of what constitutes failure. 
The usual fatigue test assumes that 
failure consists in actual rupture of the 
secimen; this is satisfactory in a 
gvarch for the endurance limit of a ma- 
terial but hardly seems acceptable in 
aircraft practice, where rupture of a 
primary structural member may be dis- 
astrous. Some definition of failure is 
required. It appears to the author that 
it might be desirable to establish for 
fatigue loading some criteria, similar to 
that established for static loading, in 
which no permanent set is permitted 
below the limit load and no failure below 
theultimate load. Similarly, in fatigue, 
there might be established a ‘‘limit’’ 
number of cycles of loading below which 
no visible crack is permitted and an 
‘ultimate’ number below which no 
failure is permitted. 


CORRELATION OF SERVICE AND 
LABORATORY RESULTS 


Referring back to the torque fitting 
lailures described above, a series of re- 
peated load tests was made in the me- 
chanical rig described above. In these 
tests a drag load was applied to the axle 
at the wheel centerline, the load being 
ofsuch a magnitude as to produce limit 
lad torque about the oleo centerline. 
Both extended and static positions of 
the gear were investigated. These tests 
indicated the appearance of the first 
minute crack at from 100 to 500 appli- 
tations of load; this first crack usually 
gew rather slowly, so that complete 
luilure of the part occurred at from 4,000 
0 6,000 cycles. Fig. 8 shows a labora- 
lory crack after 2,600 cycles of load, 
sttut extended. Comparison of this 
with Fig. 3 indicates that the laboratory 
luilures closely reproduced service fail- 
ures 0 far as location and nature of the 
tacks are concerned. 


To make a further check to determine 
whether omission of the vertical compo- 
nent of load in the fatigue test and/or 
the rate of application of load were af- 
fecting the results, a series of repeated 
drop tests of the gear was made. These 
drops were made in such a way as to 
produce limit load torque about the 
oleo axis. After the 127th drop, a 
minute crack was discovered in the same 
location as on fatigue test and service 
specimens. On the 169th drop, the 
wheel and tire failed, and the tests were 
discontinued. The correlation between 
number of cycles to appearance and 
rate of growth of the first crack in drop 
tests and fatigue tests was thought to be 
excellent. 

As a further check on the design, fa- 
tigue tests were conducted on two spe- 
cimens of a landing gear using the iden- 
tical torque scissors, pins, bolts, ete., as 
the gear in question. Further, the de- 
sign torque on this second gear is within 
one-half of 1 per cent of the design 
torque of the subject gear. However, 
this second gear carries torque lugs 
forged integrally with the cylinder bar- 
rel so that no weld is involved. In 
these tests the first cracks appeared at 
1,395 and 1,100 cycles; complete de- 
struction, at 2,480 and 2,640 cycles, re- 
spectively. Failure of one of these is 
shown in Fig. 9. These tests indicate 
that the forged design has a lower life 
to failure than the welded design. This 
forged design is for a combat airplane 
that has been produced in large quanti- 
ties; not a single case of service trouble 
of any sort has been reported with this 
design. It, therefore, appears that while 
the integral type forging shows shorter 
fatigue life under test than the welded 
type, nevertheless it is entirely satis- 
factory in service. Inasmuch as the de- 
sign criteria were the same, it appears 
that the method of design was not un- 
sound. 

Various means of strengthening the 
gear were tried, such as using a spacer 
between the lugs to distribute the lateral 
bending load, use of alloy welding rod 
instead of the carbon steel rod originally 
employed, and use of button welds 
through the fitting strap to distribute 
the load more uniformly. None of these 
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methods provided a sufficient increase 
in life to warrant their use as a means 
of providing adequate service life. Con- 
sequently, the stratagem of using two 
sets of torque scissors per strut was re- 
sorted to. This was possible on struts 
already in service, as the strut was orig- 
inally provided with two sets of lugs in 
order to make it interchangeable for 
either left- or right-hand gears. With 
two sets of scissors, a torsional life of 
approximately 59,000 cycles was ob- 
tained; at this life a rather severe 
crack existed, but the gear was still 
carrying the fullload. (The first minute 
crack was observed at 28,116 cycles.) 
Thus a life of approximately ten times 
the original life was obtained by using 
two pairs of scissors. This means of 
strengthening was used in service, and 
no further difficulties have been re- 
ported. 


It might be pointed out here that 
the life of other portions of the torque 
members, as determined in these tests, 
was in line with the welded fitting: use 
of alloy welding rod and rosette welds 
in combination resulted in failure of the 
cylinder barrel, adjacent to the weld 
at 9,635 cycles to failure; life of forged 
lugs on the inner cylinder was two to 
three times that of the outer cylinder 
fitting; life of torque arms was of the 
order of 50,000 cycles; torque arm 
shear sleeves had a life of the order 
of 8,000 cycles; on a special fitting 
with heavier strap and cylinder barrel, 
the lug failed in tear-out at 8,129 cycles. 
Thus the fatigue life of the various por- 
tions of the torque-transmitting mem- 
bers is fairly uniform. 

Fig. 10 is an attempt to plot an S-N 
curve for the torque fitting failures. 
The ordinate is the stress, in per cent of 
static failing strength, and the abcissa 
is number of cycles to failure. This 
curve is presented with an apology for 
the paucity of data, but it is given here 
to illustrate the fact that at limit loads 
the stresses are above the familiar 


“knee” of the S-N curve and, conse- 
quently, in the region of relatively short 
life as compared with the endurance 
limit. 
later. 


This point will be emphasized 


Fig. 9. Fatigue failure of forged main gear torque fitting, after 2,480 cycles of limit load. 
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Fig. 10. S-N curve for torque fitting failures on gear of Fig. 1. tion as to indicate that the failures were _ The 
due to tension load. In two tests run brack 


at this load, the first minute crack was provic 
discovered at 5,300 and 10,600 cycles, per ce 
respectively. These two tests were con- and 
tinued to 20,000 and 15,000 cycles, re- eycles 
spectively, with very slow rate of growth that | 
of the cracks. It was decided to increase brack 
the load because the time required to ders ii 
obtain the desired results would have bles hi 
been excessive if tests were continued ductio 
at limit load. Also, service cracks were and te 
noted at 150 to 175 landings, and it was produ 
thought that the number of cycles per 9,000 
landing, of heavy load, must be very above 
low; it would, therefore, be desirable 5,000 
to reproduce service cracks at less than have b 
1,000 cycles. Fig. 
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Fig. 12. Fatigue specimen under ulti- 

20 | Seas mate design load, after 5,000 cycles of this 
load (crack lies between pencil points). 


% OF STATIC FAILING LOAD 


Consequently, the load was increased 
to the ultimate design load for one test. are th 
In this test the first crack was noted at and th 
690 cycles. At 5,000 cycles the crack paucit 
was visible to the naked eye for a length presen 
of 1 in. At this point a reinforcing J tl 
bracket was applied to the cylinder to J ™8®) 
obtain information on the advisability In 
of using such a bracket to repair struts J ™ain | 
Fig. 11. Service crack in weld of brace strut fitting of Fig. 1. cracked in service. After 3,500 addi- oe, 
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As stated above, these torsion tests 
were conducted at the limit load torque. 
Subsequently, taxiing tests were con- 
ducted on the airplane, and it was found 
that hard application of the brakes dur- 
ing a fast taxi, on rough ground, re- 
sulted in a torsion in the oleo strut of 
105.5 per cent of design limit load torque. 

A second example of service failures 
occurred in this same landing gear, this 
time at the drag brace strut fitting on 
the outer cylinder of the shock strut. 
A typical example of such a service 
failure is shown in Fig. 11. Again a 
static test was conducted, and failure of 
the fitting occurred at 232 per cent of 
the design ultimate load, but not until 
after failure of the supporting drag 
brace at 211 per cent of the design ulti- 
mate. Again it was concluded that the 
service failures were fatigue failures, 
and a series of repeated load tests was 
undertaken. Fig. 13. Fatigue failure after 778 cycles of 150 per cent of ultimate load. 
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tional cycles, no growth of crack was 
noted. 
At this time two cylinders were ob- q 
tained which had failed in service. A O 100 
comparison of the cracks in these cylin- sal 
ders with those produced in the labora- 
tory tests above indicated that the ap- U) 
pearance of the cracks was not exactly Z 80 
similar, and, also, as noted above, it » 
was thought that reproduction of serv- — 
ice cracks was requiring too many cycles a ria FAILURE (ESTIMATED) 
in the tests. It was decided to increase 60 _“ } t 
the test load to 150 per cent of ulti- O —— / ULTIMATE LOAD 
mate design. The earliest appearance — = 
oad was 97 cycles, and the total life in " 
these tests was from 778 to 978 cycles. Y) EE CRACK | LONG 
The cracks produced in these tests ex- = 
= actly reproduced service cracks at ap- Oo FIRST CRACK 
ae proximately 600 cycles. Fig. 12 shows 20 [| 
a specimen under ultimate design load bt LIMIT LOAD 
after 5,000 cycles of this load. Fig. 13 
pplied shows a 0 | | 
| limi at 778 cycles of 150 per cent of ultimate 
Only load. It was then decided to try to ob- O 2 a 6 8 lO l2 he 16 
service tain 5,000 cycles of 150 per cent of ulti- NUMBER OF CYCLES. THOUSANDS 
1 loca- mate load on a revised design. " 
were The addition of the reinforcing 
ts i bracket mentioned above was found to Fig. 14. S-N curve for brace strut fitting failures. 
ok was provide a total life of 10,000 cycles of 150 
eveles, per cent ultimate load on a new cylinder 
re con- and an added life in excess of 5,000 
les. re eyeles on a cylinder with a 3-in. crack 
crowth that had developed in service. These 
nerease brackets were therefore applied to cylin- 
ired to ders in service, and no additional trou- 
d have bles have been reported. For further pro- 
itinued duction, the brace fitting was reinforced, 
ks were and tests at 150 per cent ultimate load 
1 it was produced a fatigue life of approximately 
les per 9,000 cycles. This was considerably 
Ye very above the arbitrarily specified life of 
esirable 5,000 cycles, and no service troubles 
ss than have been reported with this fitting. 


Fig. 14 is an S-N plot of the data ob- 
tained in these tests; the coordinates 


creased 
: are the same as those used in Fig. 10 


test. 


otal a and the same apology is made for the 
eo erack paucity of data. However, the curve is 
= kanal presented for what it is worth to indi- 
atonal cate the extremely low life in the stress 
le te range in which these parts are operating. 
isability In subsequent static tests of this 
> struts main landing gear mounted in the air- 
) addi- § Plane, it was found that the deflection 


characteristics were such that the load 
in the drag brace strut was 155 per cent 
of the calculated load. This would re- 
duce the static failing load of 232 per 
cent of design ultimate to 150 per cent : 
of actual ultimate. It would also indi- , ; } 
tate that the fatigue tests conducted at 
“150 per cent of design ultimate load” 
were, instead, at 97 per cent of ultimate 
load. 

In order to obtain additional informa- 
tion on the stress distribution in these 
struts, a Stresscoat test was conducted, 
under static loading. The pattern ob- 
tained in the vicinity of the brace strut 
fitting is shown in Fig. 15. Attention is 


called to the concentration of lines in the 


Re Vicinity in which fatigue failures start. 

oo : The numbers on the specimen are pro- 
hg portional to the load applied; the pro- 

a portions are such that 1,000 on the 
specimen corresponds with a load in the 
brace strut of 7.65 per cent of the static 
lailing load or 20.75 per cent of the de- 
agn ultimate load. Fig. 16 is a general 


Fig. 15. Stresscoat pattern in vicinity of brace strut fitting of main gear of Fig. 1, static loading. 


Fig. 16. Stresscoat pattern between torque lug fitting and brace strut fitting of main gear of 
Fig. 1, static loading. 
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Fig. 17. Dynamic load Stresscoat pattern 
at torque fitting of gear of Fig. 1. 


Fig. 18. Dynamic load Stresscoat pattern 
at brace strut fitting of gear of Fig. 1. 


view of the cylinder barrel, showing both 
the pattern in the vicinity of the brace 
strut fitting (at the right) and the torque 
scissors fitting (at the left). Again, 
1,000 on the specimen corresponds with 
a torque of 7.82 per cent of the static 
failing torque of the scissors fitting. 
Also, a drop test was conducted of a 
Stresscoated specimen. The dynamic 
Stresscoat patterns are shown in Figs. 
17 and 18; the maximum applied 
torque in this test was 10.6 per cent of 
static failing torque. It will be noted 
that these Stresscoat specimens show 
good correlation with the fatigue speci- 
mens indicating the regions of failure. 
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Some additional light is thrown on fa- 
tigue stresses by a series of tests on an- 
other landing gear. These tests were 
run for salvage purposes to determine 
whether thin-walled torque fitting lugs 
were acceptable. In these tests, the 
first step was to run a Stresscoat test to 
determine locations and directions of 
maximum tension stresses. Following 
this, a test was run with electric strain 
gages located at the points of maximum 
stress. Finally, fatigue tests were con- 
ducted. In the fatigue tests, failure oc- 
curred in a !/j.-in. radius at the bottom 
of the milled cut on the face of the torque 
lug fitting, as shown in Fig. 19. (The 
rectangular cutouts in the cylinder were 
made after completion of the tests.) 
This was the location of maximum stress 
as shown by the Stresscoat and strain 
gage tests. The strain gages indicated a 
stress at this point of 106,000 lbs. per 
sq.in. at limit load; fatigue tests yielded 
a life to failure of 9,000 and 14,000 cy- 
cles in the two specimens tested. 

Several fatigue tests of axles have 
been conducted. One of these was the 
axle for the main landing gear of a Navy 
fighter of approximately 11,000 lbs. 
gross weight. In these tests critical 
limit shear and bending loads were ap- 
plied to the section at the face of the 
brake flange. First minute cracks at 
this point appeared at from 100 to 1,000 
cycles of loading, with failures as shown 
in Fig. 20 at from 2,320 to 3,530 cycles. 

A second series of tests of axles was 
made on the axle of the main gear of 
an attack bomber, approximately 22,- 
000 Ibs. gross weight, equipped with 
tricycle landing gear. Again critical 
limit load shear and bending moment 
were applied. In four test runs, failure 
occurred at a radius in the corner of the 
supporting socket, as shown in Fig. 21. 
These failures occurred at 1,715, 2,284, 
2,564, and 1,111 cycles, respectively, al- 
though it is thought that this last fig- 
ure should be rejected because of a 
slight difference in method of support of 
this specimen with respect to the other 
three. Because of the nature of the sup- 
port, it was impossible to observe the ad- 
vance of failure during the test in order 
to determine the life until appearance 
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Fig. 20. Axle fatigue failures, main gear, conventional type; figures denote number of cycles 
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Fig. 19. Fatigue failure of torque lug 
fitting, main gear, conventional type, after 
9,000 cycles of limit load. 


of the first crack. Neither of these 
axles has shown any service troubles; 
the latter has been in large quantity 
production for about 4 years. 


DESIGNING FOR FATIGUE 


One other example will be given—this 
time an example of designing for fatigue. 
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This landing gear was designed for ap- 
plication to an airplane that was de- 
veloped from that on which the torque 
fitting failures first described occurred. 
It was agreed by representatives of the 
customer, the airplane manufacturer, 
and Bendix Products that the torque- 
transmitting members of this landing 
gear would be designed for a fatigue 
life, under limit loads, of 49,000 cycles. 
Accordingly, Bendix proceeded with the 
design and manufacture of the land- 
ing-gear shock struts for the experi- 
mental airplane with one extra strut for 
fatigue test. 

This test strut was run in the me- 
chanical fatigue machine, and at 40,000 
eyeles one torque arm failed in tension 
tear-out, as shown in Fig. 22. The test 
was continued by reversing the torque 
arms, and the outer cylinder failed, at a 
relief radius at the end of a thread, at 
68,000 cycles, as shown in Fig. 23. No 
failures occurred in the cylinder torque 
fittings, and so the torque scissors were 
strengthened somewhat and the strut 
was put into production. 

A later occurrence brought out some 
interesting information on detail design. 
The scissors for the above gear were de- 
signed for use of needle bearings in the 
largeend; however, it was impossible to 
obtain the bearings in time for the above 
tests. Therefore, bronze bushings, of 
identical external dimensions with the 
needle bearings, were substituted in the 
test. After the gear was put into pro- 
duction, it was decided to make a fa- 
tigue test of a production strut. In 
this test, a torque arm failure occurred 
at 15,700 cycles, as shown in Fig. 24. 
Animmediate investigation was made to 
determine the cause of the discrepancy 
between this and the original test life of 
40,000 cycles. It was found that with 
no change other than the bearings, the 
following average lives were obtained: 
needle bearings, 15,675 cycles; bronze 
bushings, 46,800 cycles; steel bushings, 
38,280 cycles. It was concluded that 
this variation is due to variation in 
bending stresses across the section of 
failure. The needle bearings, having 
thin races, offered relatively small re- 
sistance to deflection and allowed bend- 
ing across a section normal to the plane 
of the load. The solid bushings, of 
course, provided much greater resist- 
ance to ovalization, and obviously the 
steel is superior to the bronze in this 
respect. In this connection it was noted 
that the failures started at the threads 
in the lubricator holes, at the inner end, 
Fig. 24. The unit strains on the faces 
of the lubricator bosses are shown in 
Fig. 25 for the three different types of 
dearing; these curves were obtained by 
the use of electric strain gages. Note 
that the strain in all cases is compres- 
son, verifying the above assumption of 
tending across this section. 


DiscUSSION AND CONCLUSIONS 


tis realized, of course, that the data 
given above are scattered, scanty, and 
intonclusive. However, it is thought to 
tive sufficient evidence of certain design 
lactors to warrant much more extensive 
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Fig. 21. Axle socket fatigue failures, maix gear of tricycle type gear; figures denote number 
of cycles of limit load. 


Fig. 22. Torque scissors fatigue failure, yar a conventional type after 40,000 cycles 
of limit load. 


Fig. 23. Outer cylinder fatigue failure, —_ te conventional type, after 68,000 cycles of 
imit load. 
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Fig. 24. Torque scissors of Fig. 22 after 15,700 cycles of limit load with needle bearings. 


investigations. It is further thought 
that the lines of attack of these investi- 
gations are indicated: (1) flight in- 
vestigations of actual take-off and land- 
ing loads, and (2) laboratory investi- 
gations of the repeated-load strength 
of landing-gear assemblies and_ their 
components. 

The flight investigations are necessary 
in order to determine the magnitude, 
direction, and frequency both of maxi- 
mum loads developed and also of the 
lesser loads under all types of flying con- 
ditions and for various types of air- 
planes. A start has been made on this 
phase of the investigation, and data 
have been published by Bergen of Mar- 
tin! and Howland of Lockheed.2 The 
landing gear constituted only a portion 
of the problem covered by these two in- 
vestigators, and the data published on 
the landing gear are meager. However, 
it is extremely interesting in that these 
data show rather high drag and side loads 
that vary from positive to negative val- 
ues and which fluctuate through a rather 
large number of cycles per landing; 
considerable variation in vertical loads 
is also shown. 

In particular, Bergen’s data show 
drag loads considerably in excess of the 
specified limit values, while the vertical 
loads did not exceed limit values. In 
the only flight data available in the 
present paper, loads closely approaching 
specified limit values were measured. 

In the investigations covered by the 
present paper, no data of this kind were 
available at the time, and consequently 
it was necessary to decide arbitrarily on 
the load at which a given test should be 
conducted. It was thought that, in 
general, the critical limit load from the 
stress analysis should be used, and this 
was done in all cases as a starting point. 
In the original torsion tests, later flight 
tests showed close correlation between 
actual loads and limit loads; in other 
cases (where no flight data were avail- 
able) it was necessary to increase the 
test loads above the limit loads in order 
to duplicate service failures. 

Another point that should be noted is 
that all these tests were conducted at 
constant load; the Martin and Lock- 
heed data cited above indicate many 


cycles of varying amplitude, as would 
be expected. It is thought that this 
phase of the problem needs considerable 
investigation 

With the loadings to which the land- 
ing gear is to be subjected known, the 
second phase of the problem is to de- 
velop adequate strength in the gears to 
meet these loads. It is assumed that 
development of adequate strength to 
resist the design loads statically is a 
minor problem, and the repeated load 
strength is of major consequence. Ex- 
tensive data exist regarding the endur- 
ance limit of a number of materials com- 
monly used in aircraft, one of the more 
recent and outstanding sources of these 
data with regard to aircraft being the 
excellent work of Battelle Institute pre- 
pared for the Bureau of Aeronautics.’ 
This work is particularly valuable in 
that it contains information regarding 
the strength of various subassemblies, 
rather than just test bars. However, 
most of the available data concerns only 
test bars and not assemblies. 
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Further, and probably more serious. 
is the fact that the great emphasis jp 
most researches done to date has been 
on the determination of the endurance 
limit of the particular material being 
investigated, so that little data are avail. 
able on the low cycle, high stress por. 
tion of the curve. It is hoped, as stated 
above, that the curves given in Figs. 10 
and 14, together with the service data 
regarding these gears, illustrate the 
contention that extensive investigation 
of very low cycle, high stress fatigue 
loading is warranted. It will, of course. 
be obvious that in the usual designs the 
stresses at limit loads will be consider. 
ably above the endurance limit, since 
this latter is roughly half‘ the ultimate 
strength, in steels. (This ratio of en- 
durance limit under reversed bending 
to ultimate tensile strength has been 
called “endurance ratio” by D. J, 
McAdam, Jr.*) 

Almen, of General Motors, in an ex- 
cellent paper’ on stress determination 
and fatigue presents Table 1 of “life 
requirements at maximum stress of a few 
typical machine elements as determined 
by service experience.” 


TABLE 1. 
Life Requirements at Maximum Stress in 
Cycles 
Automobile rear-axle gears 
Automobile transmission low 
gear 100,000 


100,000 


Automobile chassis springs 100,000 
Automobile transmission sec- 

ond gear 300,000 
Truck rear axle 500,000 


Bus rear axle 1,000,000 


The surprising thing about this table 
is the relatively small number of cycles 
required. In the light of these data, 
for automotive parts, it appears that 
perhaps the low numbers of cycles re- 
ported in the present paper are not too 
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LANDING-GEAR FATIGUE 


far out of line with what may be ex- 
pected as requirements for aircraft. For 
example, an airplane wheel will rotate 
only 1 to 2 per cent as many revolutions 
in 1,000 hours of flying time as an auto- 
mobile wheel will rotate in 100,000 miles 
of driving; further, the number of cy- 
cles of Maximum, or near maximum, 
load is unknown, and it is the need for 
this information which is here empha- 
sized. It is interesting to note that 
Boyvey, of Consolidated Vultee Air- 
eraft Corporation, concludes* that ‘a 
figure of 5,400 applied load applications 
for the landing gear parts of the trainer 
airplane” is adequate to ensure satis- 
factory service life; he refers to this 
figure as the ‘‘fatigue limit.”’ He further 
states that “this figure has been arbi- 
trarily increased to 6,000 for use as a de- 
sign criteria. If the airplane under 
consideration were a commercial trans- 
port, our landing gear criteria would be 
reduced . . . because of the skill of the 
airplane pilots in landing.” 

In the determination of both the re- 
quired fatigue life for adequate service 
life and also the actual fatigue life of 
given specimens, the effects of cycling 
with varying values of load need to be 
determined. Most of the available data 
on this subject, all on simple specimens, 


has been obtained in connection with 
the effects of overstressing and under- 
stressing with respect to the endurance 
limit of the material.’ As pointed out 
above, this region is not of much impor- 
tance in the present case. Langer7:* has 
presented a method of predicting life 
under varying loads, but his method 
makes necessary rather extensive test 
data. 


In summary then, this paper has 
pointed out that the limit loads on 
landing gears are, on certain airplanes 
on which data are available, frequently 
approached or exceeded. It has also 


been shown that landing gears having 


an actual static failing strength, by test, 
considerably in excess of the design 
ultimate loads will withstand only a 
small number (a few thousand) of ap- 
plications of the limit load. It has fur- 
ther been shown that some landing 
gears, with high static strength, have 
only a relatively short service life, while 
others, with no better fatigue test life, 
are entirely satisfactory in service. It 
is, therefore, concluded that, in order to 
ensure adequate service life of landing 
gears, there is need for the establishment 
of criteria for the repeated load strength 
of landing gears, these criteria to be 
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based upon an extensive survey of serv- 
ice life and a correlation of the results of 
this survey with laboratory tests. 
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Relation of Air-Line Operations to Transport Design 


as a delay in the record of the air line 
but it is 10 to 20 min. the enplaning 


passenger must add to his travel 
time. 
Dispatching 


The problem of dispatching aircraft 
involves the maintenance of satisfactory 
records to show compliance with Civil 
Air Regulations as well as with com- 
pany regulations, the determination of 
permissible gross weight, the selection 
of alternate airports, determination of 
fuel requirements, the calculation of 
mail, express, passengers, and baggage 
on and off, and the proper location of 
center of gravity to assure satisfactory 
balance. Dispatching is the behind-the- 
scenes planning and paper work that 
permits the air line to operate safely and 
economically and is often the cause of 
holding the flight on the ground after 
all work on the airplane has apparently 
been completed. The operational prob- 
lems of the air carrier must be carefully 
studied in order that the airplane design 
will permit the operator to simplify dis- 
patching procedures and at the same 
time comply in every respect with gov- 
ernment and company regulations. 

Past Civil Air Regulations were rela- 
tively simple when compared with the 
hew requirements contained in C.A.R., 
parts 04 and 61. The problem of dis- 
patthing aircraft will be increased 
manyfold and it is almost a certainty 


(Continued from page 11) 


that delays due to dispatching will be- 
come of major importance. It is even 
conceivable that in taking-off from an 
airport at low altitude en route to an 
airport at higher altitude there may be 
three or more allowable take-off gross 
weights depending on runway length, 
wind direction, and wind velocity at 
the point of take-off, as well as three or 
more allowable take-off gross weights 
based on runway and weather condi- 
tions at the airport of destination; 
six or more possible take-off gross 
weights without even considering that 
conditions at the alternate airport 
might introduce further complications. 
The dispatcher will quite literally be at 
the mercy of the wind, for, if the wind 
shifts or increases in velocity after he has 
completed his forms, he may have to 
start his calculations all over again and 
pull off part of the pay load already 
aboard the airplane. 

If the transport airplane designer is 
to design reliability in scheduled opera- 
tion into his product, it is clear that 
he must determine the causes of delays 
on the ground and find the relation of 
these factors to his design. This ob- 
jective can be achieved only by careful 
analysis of air-line operational data. 


CONCLUSIONS 


Now that considerable progress has 
been made in the solution of the basic 


problems of flight, the transport design 
engineer is enabled to direct increasing 
attention toward adapting the airplane 
to serve accurately and efficiently the 
requirements of the operator. 

The accomplishment of this end re- 
quires four steps: 

(1) A thorough understanding and 
appreciation of the operator’s problems. 

(2) The accumulation of factual data 
about the air-line’s past and _ present 
operations. 

(3) The analysis and evaluation of 
these data so as to provide the founda- 
tion upon which present and future de- 
sign decisions will be based. 

(4) The consideration of utilitarian 
features together with the technical fea- 
tures from the inception of the prelimi- 
nary design. 


This study must be developed to the 
status of a science. Methods of meas- 
uring and interpreting the intangible 
factors must be evolved. Difficult as 
these accomplishments may appear, 
they must be realized if the transport 
design is to fulfill precisely the opera- 
tor’s needs. 


It is suggested that Profit-Earning 
Capacity is a criterion that may be used 
to evaluate all of the various utilitarian 
and technical factors which together 
constitute that complicated and highly 
refined vehicle: the Air-Line Transport 
Airplane. 
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uary, 1944, Vol. 43, No. 1, pp. 116-117, 364, 367, 
368. 

Figures Soar As Prognosticators Calculate 
Civilian Plane Market, by J. H. Geisse; SAE 
Journal, March, 1944, Vol. 52, No. 3, p. 28. 

Heavy Demands for Small Planes Seen After 
War; Civil Aeronautics Journal, April, 1944, Vol. 
5, No. 4, p. 45. 

Survey [by John H. Frederick] Shows Slim 
Light Plane Market; Aviation News, April 3, 
1944, Vol. 1, No. 36, p. 14. 

Crowell-Collier Survey Shows 300,000 Want to 
Buy Planes; American Aviation Daily, May 26, 
1944, Vol. 33, pp. 124-125. 

What Is Our Private Airplane Market? by H. 
€. Robbins; American Aviation, June 1, 1944, 
Vol. 8, No. 1, pp. 89-90. 


112,000 Private Planes Expected by Insurance 
Official After War; American Aviation, July 1, 
1944, Vol. 8, No. 3, p. 49. 


Where Are Those Marketing Plans? by J. H. 
Frederick; Aviation, August, 1944, Vol. 43, No. 
8, pp. 121, 267-270. 

Will the Public Buy Planes? Aviation Review, 
September, 1944, Vol. 5, No. 9, p. 7. 

Huge Post-War Lightplane Market Shown in 
Crowell-Collier Survey; Aviation News, Septem- 
ber 18, 1944, Vol. 2, No. 8, p. 18. 


Parks Survey Analyzes Public’s Plans for Plane 
Ownership; American Aviation Daily, Septem- 
ber 23, 1944, Vol. 35, p. 109. 

Erco Sales Conference Points Way to New 
Plane Marketing Approach, by Alexander Mc- 
Surely; Aviation News, November 20, 1944, Vol. 
2, No. 17, pp. 15-16. 

Mara Sees Personal Plane as Key to Growth of 
Aviation in the U.S.; Market Limited Only by 
Industry's Ability to Produce Safe, Easy-to- 
Fly Craft at Low Prices, Bendix Executive Says; 
Aviation News, November 20, 1944, Vol. 2, No. 
17, pp. 9-10. 

Analyzing the Personal Plane Market, by J. T. 
Geuting; Airports, January, 1945, Vol. 7, No. 1, 
pp. 27, 47 

Survey [Aeronca] Shows Sixty Per Cent of 
Post-War Light Planes to Be Owned in Rural 
Areas; Flyaway, April, 1945, Vol. 1, No. 2, p. 3 

See Farmers As First Plane Buyers; Aviation 
News, April 2, 1945, Vol. 3, No. 10, p. 16. 

Private Flying Purchase Potential Swells As 
Restriction nd Nears, by Alexander McSurely; 
— News, April 30, 1945, Vol. 3, No. 14, 
p. 14, 

Private Plane Market to Exceed Transport; 
Taylorcraft News, April-May, 1945, Vol. 6, p. 10. 

Postwar Transportation Plan: Rural Dwellers 
Will Fly [Aeronca Survey]; Airman, May, 1945, 
Vol. 1, No. 7, pp. 9-12 

New One-Place Lightplane Is Market Question 
Mark; Aviation News, May 14, 1945, Vol. 3, No. 
16, pp. 48-49, 

Lightplane Survey [by Esquire Magazine] 
Spots Market Facts; Aviation News, May 21, 
1945, Vol. 3, No. 17, p. 17. 

The Right Plane for the Right Market; Air- 
ports, July, 1945, Vol. 8, No. 1, pp. 46-47. 


Utility Is the Range-Finder in Civil Plane Mar- 
et Forecasts; Estimating Personal Plane Mar- 
ket Potentials, by N. B. Berboth; Aviation, July, 
1945, Vol. 44, No. 1, pp. 113-117. 


Low-Price Plane Potentials, by R. T. Quick; 
a Digest, July 15, 1945, Vol. 50, No. 2, pp. 71 


Private Plane Sales May Exceed 20,000, by 
Richard King [abstract]; SAKE Journal, August, 
1945, Vol. 53, No. 8, p. 48. 


Survey [Crowell-Collier] Shows Increase in 
Post-War Private Flying, abstract by Ray Robin- 
son; SAE Journal, September,1945, Vol. 53, 
No. 9, p. 37. 

Know Your Air Market, by Bill Green; South- 
ern Flight, September, 1945, Vol. 24, No. 3, p. 66. 


Merchandising 


They Should Be Flying [Businessmen]; Sports- 
man Pilot, December 15, 1939, Vol. 22, No. 6, pp. 
8-9. 


Westerners Sell Airplanes! by Carl Elkins; 
Western Flying, January, 1941, Vol. 21, No. 1, pp. 
22-23. 

Prescription for Progress [promoting private 
flying], by W. J. Arnold; Western Flying, May, 
1941, Vol. 21, No. 5, p. 38. 

The Pattern of Future Aircraft Sales, by J. T. 
Geuting; Western Flying, January, 1944, Vol. 24, 
No. 1, pp. 44-45, 108. 

_The Transportation Shortage Is Our Opportu- 
nity, by Don Valentine; Air Facts, February, 
1944, Vol. 7, No. 2, pp. 34-40. 

Memo to Operators; Here Are the Planes You 
May be Selling in 195?; American Pilot, March, 
1944, Vol. 5, pp. 14-15, 27. 

Approach to the Post-War Problems of the 
Personal Aircraft Industry, by C. B. F. Roth; 
Aero Digest, March 1, 1944, Vol. 44, No. 5, pp. 
118-119. 

Aeronca’s Postwar Selling Plan, by Al Ben- 
nett; Commercial Aviation, September, 1944, 
Vol. 6, No. 7, pp. 56, 58, 60. 

New Wrinkle in Merchandising; Air Trans- 
portation, October, 1944, Vol. 5, No. 4, pp. 62-64. 

A Lightplane Manufacturer Looks Out in 
Front, by John W. Friedlander; Aero Digest, 
November 15, 1944, Vol. 47, No. 4, pp. 73-76. 

Marketing Tomorrow’s Light Plane, by W. R. 
Winans; Aero Digest, November 15, 1944, 
Vol. 47, No. 4, pp. 58-59, 138, 194. 

We Must Sell Private Flying, by B. M. Towle; 


Air Facts, December, 1944, Vol. 7, No. 12, pp. 
9-13. 


Aeronca’s Post-War Plan; Airman, December, 
1944, Vol. 1, No. 2, pp. 10-11. 

You Can’t Sell More Light Planes Than People 
Can Afford; Neville; National Aeronautics, 
December, 1944, Vol. 22, No. 12, pp. 39-40. 

Sales Methods to Be Vital Factors in Personal 
Plane Market Fight [abstract of address by Lynn 
L. Bollinger before American Marketing Associa- 
tion]; Aviation News, December 25, 1944, Vol. 2, 
No. 22, pp. 21-22. 

_ Marketing Personal Airplanes, by Lynn L. Bol- 
inger; Harvard Business Review, Winter Num- 
ber, 1944, Vol. 23, No. 2, pp. 217-228. 

Analyzing the Personal Plane Market, by 
Joseph T. Geuting; Airports, January, 1945, Vol. 
7, No. 1, pp. 27, 48. 

Who Will Sell the Planes? Western Flying, 
January, 1945, Vol. 25, No. 1, p. 39. 

New Coast Group Maps Program of Merchand- 
ising Private Flying, by Scholer Bangs; Aviation 
News, January 22, 1945, Vol. 2, No. 26, p. 15. 

Service Will Sell the Personal Plane, by E. C. 
Laird; Aviation Maintenance, February, 1945, 
Vol. 3, No. 3, pp. 46, 128. 

WPB Takes Orders for Small-Aircraft Plants 
When War Jobs End; TJ'he Wall Street Journal, 
March 23, 1945. 

RFC Surplus Plane Ads Threaten Damage to 
Private Flying Future; Aviation News, April 9, 
1945, Vol. 3, No. 11, p. 17. 

Sales Are Made by Showing the Goods, ty 
John Abiuso; Aviation, May, 1945, Vol. 44, No. 
5, pp. 178-179. 

To Foster the Sale and Use of the Personal 
Plane, by James C. Baggott; U.S. Air Services, 
May, 1945, Vol. 30, No. 5, pp. 32, 36. 

Aviation, F. O. B., by R. E. “Duke” Iden; 
Flying Aces, June, 1945, Vol. 50, No. 3, pp. 36-37, 
60-61. 

Private Aviation Growth Depends on Aggres- 
sive Merchandising, by Harold E. Green; 
Printers’ Ink, June 1, 1945, Vol. 211, No. 9, pp. 
21-22, 94, 96-98. 

Where Do We Go From Here? by C. C., 
Moseley; Aero Digest, June 15, 1945, Vol. 49, 
No. 6, pp. 40-41, 108. 

Department Store Plane Sales Set by Mar- 
shall Field, Parks, by Karl Hess; Aviation News, 
June 18, 1945, Vol. 3, No. 21, pp. 35-36. 

The Right Plane for the Right Market; Air- 
ports, July, 1945, Vol. 8, No. 1, pp. 46-47. 


The Selling Job Ahead; Western Flying, July, 
1945, Vol. 25, No. 7, p. 37. 

The Stinson Plan: to Simplify Aircraft Servic- 
ing; Airman, August, 1945, Vol. 1, No. 9, pp. 


Selling Personal Planes; 
1945, Vol. 38, No. 2, pp. 41, 76. 

Down-to-Earth Planning for Sky-High Sales; 
Modern Industry, August 15, 1945, Vol. 10, No. 2, 
pp. 33-37. 


Banking, August, 


New Lightplane Market Trend Emphasizes 
Modern Salesmanship, by Alexander McSurely; 
Aviation News, October 1, 1945, Vol. 4, No. 10, p. 
14. 


WORLD WAR Il 


Private Flying and the War; Aviation, March, 
1942, Vol. 41, No. 3, pp. 150, 201. 

The Private Pilot and the War, by Charles I- 
Stanton; Flying and Popular Aviation, April, 1942, 
Vol. 30, No. 4, pp. 23-24, 88, 90, 96. 

The War and the Lightplane, by William T. 
Piper; Flying and Popular Aviation, July, 1942, 
Vol. 31, No. 1, pp. 56, 108-109. 

Light Planes Being Overlooked, by W. T. Pi- 
per; Aero Digest, November, 1942, Vol. 41, No. 
5, pp. 142-143, 385. 

Private Fliers to the Rescue, by Russ Johnston; 
Flying and Popular Aviation, October, 1942, 
Vol. 31, No. 4, pp. 44-46, 112. 

The Lightplane Joins the Army, by Alfred 
Toombs; Flying and Popular Aviation, November, 
1942, Vol. 31, No. 5, pp. 59-60, 149. 

Report on Civil Air Patrol; Washington, D.C., 
Office of War Information, June 25, 1943, 25 pp. 

CAP Shows the Nation, by Robert H. Wood; 
ganen News, August 23, 1943, Vol. 1, No. 4, p. 


“Grasshoppers” Prove Worth in War, by 
Franklin M. Reck; Aero Digest, April 1, 1944, 
Vol. 45, No. 1, pp. 75, 210. 


OUTSIDE U.S. 


Africa 


Strong [British] Group Will Produce Special 
Plane for Use in Africa; International Aviation, 
February 16, 1945, Vol. 2, p. 182. 


Alaska 


Alaska Adventure, by Caroline Iverson; Fly- 
ing, December, 1942, Vol. 31, No. 6, pp. 33-34, 
115-116. 

Good Market for Personal Planes Seen in 
Alaska in Post-war Era; Aviation News, March 
6, 1944, Vol. 1, No. 32, pp. 41-42. 

Alaska Is Seen [by Burleigh Putnam] as Holi- 
day Land for Peacetime Private Flyers; Civil 
Aeronautics Journal, September 15, 1944, Vol. 
5, No. 9, p. 102. : 

Alaskan Junket, by John F. Rudy; Air Trails, 
agai 1945, Vol. 23, No. 4, pp. 24-25, 72-78, 
illus. 


Australia 


Light Types for Post War, by Vivigani; Air- 
craft, June, 1945, Vol. 23, No. 9, pp. 23-24. 

Prospects of Post-war Private Flying; Aircraft, 
March, 1945, Vol. 23, No. 6, pp. 12-13, 23. 


Canada 


Post-war Flying Clubs; Commercial Aviation, 
March, 1943, Vol. 5, No. 3, p. 21. 

Should We... Tighten Regulations Now... 
and Impose New Rules, Yes, by Lloyd Sloan, No, 
by Keith Edgar; Canadian Aviation, June, 1944, 
Vol. 17, No. 6, pp. 80, 101-102. 

RCAF Group Forms Private Flying Unit; 
Aviation News, June 5, 1944, Vol. 1, No. 45, p. 18. 

Light Aircraft in a Postwar Era, [signed Wil- 
liam A. Hunter]; Commercial Aviation, March, 
1944, Vol. No. 3, pp. 35-36. 

Air Camps of the Future, by Chas. E. Smith; 
Aviation Review, June, 1944, Vol. 5, No. 6, pp. 
16, 18. 

Re-establishment of Fiying. Clubs Urged [by 
British Aviation Insurance Co.]; Jnternational 
Aviation, October 13, 1944, Vol. 2, No. 2, p. 22. 

Why Not Make Available . . . Surplus Light 
Planes . . . to Encourage Private Flying? by 
John D. Caron; Canadian Aviation, November, 
1944, Vol. 17, No. 11, p. 118. 

Importance of the Resort Air Park; Canadian 
Resorts Equipped With Landing Strips Will 
Bring Air Tourists to the Dominion in Great 
Volume; Aviation Review, January, 1945, Vol. 6, 
No. 1, p. 9. 

Canadian Pilot Says . . . Utility Postwar —_~- 
note . . . for Private Plane Sales, by Stuart E. 
Alexander; Canadian Aviation, February, 1945, 
Vol. 18, No. 2, p. 83. 

Dominion-wide Response as . . . Flying Club 
Men Meet... to Plan for Their Future; Cana- 
dian Aviation, March, 1945, Vol. 18, No. 3, 
pp 71-72. 


(Continued on page 129) 
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from Wright and Patterson Fields at the second inspection of the facilities and operations of the Air Technical Service Command. 


Institute Members and Officers 


Lnstitute News 


Second Visit of Institute Members to Wright and Freeman Fields 


The October issue of the ArRONAU- 
micAL ENGINEERING REVIEW reported 
the visit of Institute members to Wright 
and Freeman Fields on September 14 
and 15, at the invitation of the Com- 
manding General of the Air Technical 
Service Command, to inspect the facili- 
ties and operations of the A.T.S.C. 
On September 21 and 22 a second group 
of 77 members of the Institute made a 
similar tour and inspection. Mr. Orville 
Wright was in attendance at both tours. 


The program was substantially that - 


of the preceding week but the scheduled 
trip to the Wind Tunnels was canceled 
and the members visited the Power 
Plant Laboratory instead. On Friday 
evening, September 21, the members 
and officers from Wright and Patterson 
Fields dined at the Patterson Field 
Officers’ Club where Brig. Gen. Law- 
rence C. Craigie, Chief of the Engineer- 
ing Division of the A.T.S.C., addressed 
the group. Mr. Grover Loening and 
Dr. Clark B. Millikan, Past President 
of the Institute, also spoke. 

On Saturday, September 22, the 
group visited Freeman Field at Sey- 
mour, Ind., to examine enemy aircraft 
equipment, after which they returned 
to Wright Field. 

A list of those in attendance at the 
second trip follows: D. W. Anderson, 
Vice-President, Firestone Aircraft Com- 
pany; A. Francis Arcier, Vice-Presi- 
dent—Engineering, The Waco Aircraft 
Company; Charles W. Baker, Assistant 
Manager of Sales, The National Screw 
& Manufacturing Company; Preston 
Bassett, Vice-President, Sperry Gyro- 
scope Company, Inc.; E. A. Bellande, 
Assistant to President, AiResearch 
Manufacturing Company; Guy E. 
Beardsley, Assistant to Chief Engineer, 
Pratt & Whitney Aircraft Division, 
United Aireraft Corporation; Don O. 
Benson, Superintendent of Aircraft 
Engineering, Northwest Airlines, Ince.; 
George W. Brady, Chief Engineer, 
Propeller Division, Curtiss-Wright Cor- 
poration; H. F. Brinen, Chief Research 
Engineer, Young Radiator Company; 
Woodward Burke, Director of Flight 
Research, McDonnell Aircraft Corpora- 
tion; A. K. Bushman, Charge of Com- 
mercial Engineering, General Electric 
Company; A. T. Colwell, Vice-Presi- 
dent, Thompson Products, Inc.; I. M. 
Coppock, President, The Variety Air- 
craft Corporation; Carl De Ganahl, 
Director of Research, Fleetwings Divi- 
sion, Kaiser Cargo, Inc.; Robert R. 


Dexter, Secretary, Institute of the 
Aeronautical Sciences; Oscar Erland- 
sen, Jr., Chief Structures Engineer, 
Grumman Aircraft Engineering Cor- 
poration; Herbert G. Fales, Vice- 
President, The International Nickel 
Company, Ine.; K. R. Ferguson, Vice- 
President, Northwest Airlines, Ine.; 
Frederic Flader, President, Frederic 
Flader, Inc.; George R. Forman, Assist- 
ant to the President, Institute of the 
Aeronautical Sciences; Charles Froesch, 
Chief Engineer, Eastern Air Lines, Inc.; 
Jack Frye, President, Transcontinental 
& Western Air, Ine.; C. C. Furnas, 
Director of Research, Airplane Division, 
Curtiss-Wright Corporation; Lester D. 
Gardner, Chairman of the Council, 
Institute of the Aeronautical Sciences; 
J. C. Garrett, President, AiResearch 
Manufacturing Company and the Gar- 
rett Corporation; E. B. George, Vice- 
President and Chief Engineer, Leland 
Electric Company; B. Allison Gillies, 
Consulting Engineer, Ryan Aeronautical 
Company; Clement L. Griffin, Assist- 
ant Vice-President, Walter Kidde & 
Company, Inc.; 8. D. Hackley, Vice- 
President, Fleetwings Division, Kaiser 
Cargo, Inc.; A. F. Haiduck, Vice-Presi- 
dent and Factory Manager, Bellanca 
Aircraft Corporation; R. M. Hazen, 
Chief Engineer, Allison Division, Gen- 
eral Motors Corporation; W.C. Heath, 
Chief Engineer, Solar Aircraft Company; 
J. A. Herlihy, Vice-President, Opera- 
tions, United Air Lines, Inc.; J. J. Hilt, 
Vice-President, Young Radiator Com- 


pany; Bennett H. Horchler, Executive 
Vice-President, Institute of the Aero- 
nautical Sciences; William S. Hough, 
Manager, Aircraft Section, Johns-Man- 
ville Sales Corporation; Richard Hut- 
ton, Chief Development Engineer, 
Grumman Aircraft Engineering Cor- 
poration; Albert R. Jacobs, Aircraft 
Engine Executive, Jacobs Aircraft En- 
gine Company; R. D. Kelly, Superin- 
tendent of Engineering Development, 
United Air Lines, Inc.; Herbert Reeves 
Kirby, Aircraft Manager, Owens-Corn- 
ing Fiberglas Corporation; R. P. Kroon, 
Manager of Engineering, Aviation Gas 
Turbine Division, Westinghouse Elec- 
tric Corporation; A. W. Kuhner, Koeh- 
ler Aircraft Products Company; H. L. 
Laube, Vice-President, Engineering Di- 
vision, Carrier Corporation; John C. 
Lee, President, Menasco Manufacturing 
Company; John G. Lee, Assistant 
Director of Research, United Aircraft 
Corporation; E. E. LeVan, President, 
Haynes Stellite Company; Grover 
Loening, Aircraft Consultant, National 
Advisory Committee for Aeronautics; 
Ludwig A. Majneri, Vice-President of 
Engineering, Warner Aircraft Corpora- 
tion; J. S. MeDonnell, President, Mc- 
Donnell Aircraft Corporation; W. J. 
McGoldrick, Vice-President-Engineer- 


ing, Minneapolis-Honeywell Regulator 
Company; Clark B. Millikan, Professor 
of Aeronautical Engineering, California 
Institute of Technology; J. D. Miner, 
Jr., Manager of Aviation Engineering 
Department, 


Westinghouse Electrie 


Photograph Courtesy Air Technical Service Command 


The Q-14 radio-controlled target plane poised on its catapult prior to take-off at Wright 
Field. This plane was demonstrated to members of the Institute inspecting the facilities of the 
Air Technical Service Command on September 14-15 and 21-22. 
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REVIEW 


NOVEMBER, 1945 


~Here Comes Essair! 
Phillips Hails a Bright New Star 
in Southwest Aviation 


WANT to run an airline— 
and a good one!’ You can’t 
hate a guy who talks like 
that—particularly when the guy 
is a person like Bill Long, president 
of Essair, Inc. 


Essair, as you probably know by 
now, is the new feeder line “flying 
the range” —Amarillo—Lubbock— 
Abilene—San Angelo—Austin— 
Houston. 


Headed by a group of executives 
whose middle names are Aviation, 
blessed with an unusual pool of 
flying talent, we confidently pre- 
dict that Essair, and Major Bill 
Long, are going to be a mighty im- 
portant factor in the Southwest’s 
postwar aviation picture. 


And nobody’ll be any happier 
than we if they are—because 
Phillips Aviation Gasoline powers 
their ships. If you think a pretty 
good tip-off on a product is the 
kind of companies and people who 
use it, we’re glad to have you know 
Essair is on our side. We've earned 
their respect with our products and 
we'd like a chance to 


services 
earn yours. If you have a problem 
involving aviation fuel, write to us 
at, Aviation Department, Phillips 
Petroleum Company, Bartlesville, 


Oklahoma. 


Two of the Lockheed Elec- 
tras now “flying the range” 
for Essair, Inc. 


Major Bill Long of Fssair, 
who has been identified 
with aviation in all its 
phases since 1917. 
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Corporation; C. E. Mines, Coordina- 
tion Engineer, Packard Motor Car 
Company; Frank C. Mock, Manager, 
Aircraft Carburetor Engineering, Sales 
& Service, Bendix Products Division, 
Bendix Aviation Corporation; W. J. 
Morrison, Engineering Manager, Sim- 
monds Aerocessories, Inc.; Reeves 
Morrisson, Analytical Engineer, Pratt 
& Whitney Aircraft Division, United 
Aircraft Corporation; A. F. Newell, 
President, Kenyon Instrument Com- 
pany, Inc.; Dana W. Newell, Vice- 
President and Assistant Chief Engineer, 
Kenyon Instrument Company, Inc.; 
John K. Northrop, President, Northrop 
Aircraft, Inc.; S. M. Norwood, Vice- 
President, Electro Metallurgical Com- 
pany; G. A. Page, Jr., Director of 
Engineering, Airplane Division, Curtiss- 
Wright Corporation; Will D. Parker, 
Manager, Aviation Division, Phillips 
Petroleum Company; William J. Per- 
field, Chief Engineer, Lear, Inc.; Perry 
W. Platt, Project Engineer, Pratt & 
Whitney Division, United Aircraft Cor- 
poration; H. M. Ricks, Manager, Air- 
craft and Tachometer Sales, Weston 
Electrical Instrument Corporation; T. 
Claude Ryan, President, Ryan Aero- 
nautical Company; Welman A. Shra- 
der, Editor, Aeronautical Engineering 
Catalog, Institute of the Aeronautical 
Sciences; Walter H. Skidmore, Chief, 
Aircraft Engineering Division, Weston 
Electrical Instrument Corporation; 
Ralph L. Skinner, President, Skinner 
Purifiers, Inc.; Robert M. Stanley, 
Chief Engineer, Bell Aircraft Corpora- 
tion; Harry A. Sutton, Aeronautical 
Engineer, The Glenn L. Martin Com- 
pany; Harold R. Talbot, Executive 
Vice-President and Treasurer, Kenyon 
Instrument Company, Inc.; George 
Don Welty, Engineer, Aluminum Com- 
pany of America; Robert M. Williams, 
Chief Design Engineer, Packard Motor 
Car Company; G. H. Woodard, Mana- 
ger, Aviation Gas Turbine Division, 
Westinghouse Electric Corporation; 
Orville Wright; Cole Younger, Vice- 
President, Chase National Bank. 


T. P. Wright Receives Daniel 
Guggenheim Medal for 1945 


Theodore P. Wright, Past President 
and Fellow of the Institute, and Ad- 
ministrator of the Civil Aeronautics 
Administration, has been selected to 
receive the Daniel Guggenheim Medal 
for the year 1945. The announcement 
of the award was made by Dr. George 
W. Lewis, Chairman of the Board of 
Award. 

The award was made to Dr. Wright 
“for outstanding contributions to the 
development of civil and military air- 
craft and for notable achievement in 
assuring the success of our wartime 
aircraft production program.” His 
achievements in the military aircraft 
production program as a member of the 
Aircraft Production Board and as 
Director of the Aircraft Resources 
Control Office contributed largely to his 
selection for the Guggenheim award. 
For these achievements he had pre- 


INSTITUTE NEWS 


viously received the War Department’s 
highest award to civilians, the Army’s 
Commendation for Exceptional Service, 
as reported in the ABRONAUTICAL ENGI- 
NEERING REvIEw for June, 1945. Also 
considered in the Guggenheim Medal 
award were the recipient’s many tech- 
nical contributions over the years as a 
leading aeronautical engineer and execu- 
tive, including development of the air- 
plane that won the $100,000 Award in 
the Guggenheim Safe-Aircraft Com- 
petition of 1930. 

The Daniel Guggenheim Medal was 
created for the purpose of honoring 
persons who make notable achievements 
in the advancement of aeronautics. 
Provision for the Medal was made in 
1928 by a gift from the Daniel Guggen- 
heim Fund for the Promotion of Aero- 
nautics. 


Gifts to the Aeronautical 
Archives 


Mrs. James Means, of Boston, sent 
an etching of Dr. John Jeffries, the 
eighteenth century American aero- 
nautical pioneer, and a letter bearing 
Dr. Jeffries’ signature. A model of the 
German V-1 flying bomb was received 
from the Air Technical Service Com- 
mand through the courtesy of Col. T. B. 
Holliday. Sixty-two insignia of the 
Red Army Air Forces were received 
from The Government Purchasing Com- 
mission of the Soviet Union in the 
U.S.A., through the courtesy of Col. 
I. P. Kramarenko. 

The Association Francaise des In- 
genieurs et Techniciens de _ 1|’Aéro- 
nautique gave a complete file of its 
publication, Technique et Science Aero- 
nautiques, through Capt. Robert V. 
Boname. The McGraw-Hill Publish- 
ing Corporation sent 53 books, 26 
bound volumes of periodicals, and 203 
unbound issues of foreign and domestic 
periodicals, through the courtesy of 
Leslie E. Neville, adding to its previous 
generous gifts. Additions to their pre- 
vious gifts were received from Mrs. 
Bella C. Landauer, who sent historical 
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photographs; Dr. Alexander Klemin, 
who sent books and pamphlets; and 
Paul H. Wilkinson, who sent files of the 
Junkers Nachrichten and Intava World 
and a catalog of the Dornier-Werke. 

Peter F. Rossmann sent 14 files on 
production and materials. Archibald 
Black gave 19 aeronautical books. Dr. 
Otto Kallir added a scarf of aeronautical 
design to his previous gifts. The Glenn 
L. Martin Company gave its Structural 
Design Manual, Drafting Room Manual, 
Standard Shapes Book, and a file of 
Plane Tips, through the courtesy of 
F. D. Jewett. 

The British Air Commission in 
Washington added 16 British Air 
Ministry Translations to the large 
number previously given. The Pacific- 
Alaska Division of Pan American Air- 
ways, Inc., gave a file of The Clipper, 
and the New York office of this com- 
pany gave two early issues of Pan 
American Air Ways. 

Leon Z. Seltzer gave aeronautical 
books. <A file of Aviation Engineer 
Notes was received from the Office of 
the Air Engineer of the Army Air 
Forces. A set of display miniature 
bearings was received from Miniature 
Precision Bearings. 

Documents relating to applications 
for new air routes and extensions of 
existing routes before the Civil Aero- 
nautics Board were received from 
Braniff Airways, Inc., Spartan Aircraft 
Company, Inc., Transcontinental & 
Western Air, Inc., and United Air 
Lines, Inc. 

Additional gifts were received from 
Abbott Laboratories, Inc., Aero Serv- 
ices, Inc., Aeronautical Radio, Ine., 
Brooklyn Eagle, Consolidated Vultee 
Aircraft Corporation, Dow Chemical 
Company, Fairchild Engine & Airplane 
Corporation, G & A Aircraft, Inc., Heat 
Exchange Institute, Philadelphia Record, 
Robert E. Phillips, Sperry Gyroscope 
Company, Inc., and the U.S. Bureau of 
Aeronautics of the Navy Department; 
Civil Aeronautics Administration; and 
the Petroleum Administration for War. 


New Corporate Member 


The Hilliard Corporation, Elmira, 
N.Y., has recently become a Corporate 
Member of the Institute. The activi- 
ties of the company in the aeronautical 
field are in the manufacture of three 
types of purifiers for lubricating oil, 
and the production of six standard 
types of industrial clutches and stand- 
ard and special.clutches for aircraft use. 

The products of the Oil Purifier 
Division are of three types. Hilco 
Flite Filters are attached to airplane 
engines for continuous filtration of the 
lubricating oil throughout the time the 
engine is in operation. The Hilco 
Portable Ground Filter is moved up to 
airplanes from which the oil is drawn 
into a receiver; the oil is then quickly 
filtered and delivered to a clean oil 
receiver, from which it is returned to 
the airplane engine. A complete oil 
change and filtering of the oil is accom- 
plished in 10 to 15 min. A third prod- 
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CREWS 


Many civilian products will require precision-made 
screws of the same high quality that has been perfected 
for aircraft instruments. 

Formerly, it was considered necessary to use Swiss 
watch-making machinery to produce this fine precision 
which “National”, by its method of upsetting and 
finishing the head and rolling the thread, has produced 
all through the war. 


From the tiniest screw to the largest sizes, accuracy 


and uniformity are maintained through **National’s” 


ws methods of manufacture and thorough inspection. Fur- 
58 nished in many grades of ferrous and nonferrous metals, 
ane y e.g., carbon steels, stainless steels, brass or bronze. 
Let us have your inquiry. 
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yet is the Hileo Airline Oil Purifier, 
which is installed in the shop and used 
to re-refine or recondition contaminated 
engine-lubricating oil by the batch 
method. The type of equipment used 
for lubricating-oil purification depends 
upon local operating conditions and the 
method preferred by individual opera- 
tors. 

In addition to the six standard types 
of industrial clutches, namely, single- 
revolution, Overrunning, friction, slip, 
centrifugal, and overload release types, 
it has been the policy of the company 
to manufacture special clutches to meet 
individual requirements. This policy 
has led to the development of extensive 
work for the aircraft industry. Special 
dutch units are required in nearly all 
aircraft applications and these problems 
have been solved by designing indi- 
vidual types of overrunning, centrifugal, 
and safety units in connection with 
supercharger drives, rotor control on 
helicopters, dual-drive propellers, hand 
control of airplane canopies to provide 
automatic locking in any position, and 
two-speed control of other mechanisms. 


Sections and Branches. 


Buffalo Section 


At a meeting of the Buffalo Section 
on September 18 the following new 
officers were installed: Chairman, Ed- 
ward EK. Foster, Head of Structures, 
Materials, and Weights, Airplane Di- 
vision, Curtiss-Wright Corporation; 
Vice-Chairman, R. A. Wolf, Chief Re- 
search Engineer, Bell Aircraft Corpora- 
tion; Secretary, Dexter Rosen, Senior 
Flight Research Engineer, Bell Aircraft 
Corporation; Advisory Committee, Ray 
P, Whitman, First Vice-President and 
Manager, Niagara Frontier Division, 
Bell Aircraft Corporation; George A. 
Page, Jr., Director of Engineering, Air- 
plane Division, Curtiss-Wright Cor- 
poration. 

Dr. Claude E. Puffer, Dean of Ad- 
ministration of the University of 
Buffalo, gave a talk on “The Economic 
Characteristics of the Air Transport 
Industry.” Two checks of $50 each, 
contributed by Curtiss-Wright Cor- 
poration and Bell Aircraft Corporation, 
respectively, were presented to Benson 
Hamlin, Design Development Engi- 
neer, Of Bell Aircraft Corporation, for 
the best paper presented during the 
preceding year. The paper was titled 
“Jet Propulsion,” and the presentation 
was made by Lawrence D. Bell, Presi- 
lent of Bell Aircraft Corporation. 


Miami Section 


At a postponed election, completed 
on October 1, the following officers of 
the Miami Section were elected: Chair- 
nan, B. C. Stephens, Assistant Division 
Engineer; Vice-Chairman, R. C. Zinn, 
Assistant Division Engineer; Secre- 
tary-Treasurer, C. R. Ursell, Junior 
Structures Engineer; all of Pan Ameri- 
tan Airways, Inc. 

Preparation of the constitution for 
the Miami Section is under way. It 


INSTITUTE NEWS 


has been decided that the membership 
of the Section will comprise members 
of the Institute in good standing re- 
siding in or near the counties of Dade 
and Broward, in Florida. It is planned 
to schedule meetings on an average of 
once a month but provisions have been 
made for ealling special meetings if 
occasions arise when a speaker is in 
town. It is expected that there will 
be many such occasions in the future 
because the Miami Section has a large 
and important potential field from which 
to draw guest speakers. 


San Diego Section 


At a dinner meeting held on October 
5 in the Gold Room of the U. 8. Grant 
Hotel, the principal speaker was Ernest 
G. Stout, Past Chairman of the San 
Diego Section and Design Staff Engineer 
of Consolidated Vultee Aircraft Cor- 
poration. Mr. Stout gave an illustrated 
talk about his technical mission to 
Germany. He had obtained permis- 
sion to disclose not only the details of 
his travels, but information concerning 
the progress made by Germany in air- 
craft development up to the end of the 
war. He gave details about aircraft 
design and construction and research 
facilities, both completed and still on 
the drawing boards. His report re- 
ferred to his travels through English- 
and American-controlled sections of 
Germany and Austria, as well as to the 
Russian sector of Berlin which had 
recently been closed to newspaper men 
and engineers from the United States 
and Great Britain. The report of his 
observations of the occupied countries 
included information that has not been 
made available elsewhere. 

Mr. Stout also gave a complete 
report about his recent trip to the Pacific 
war area, the details of which have been 
released from restrictions as a result 
of the end of the war with Japan. 
Following the address, Mr. Stout 
opened the meeting to questions. 


Seattle Section 


On October 10 a dinner meeting of the 
Seattle Section was held at the Chamber 
of Commerce Hall. The general topic 
of the meeting was light aircraft. 

The papers presented were “‘What the 
Market Offers,” by Don Wheeler, of 
Boeing Aircraft Company; ‘Roadable 
Aircraft,” by John Holmes, of Boeing 
Aircraft Company; and “Rotary 
Wings,”’ by Horace Pentecost, designer 
of the ‘‘“Hoppicopter.”’ 


Washington, D.C., Section 


The first Fall meeting of the Wash- 
ington Section took place on October 3 
at the United States Chamber of Com- 
merce Building. The principal speaker 
was Dr. A. H. Taylor, Chief Coordi- 
nator for Electronics at the Naval Re- 
search Laboratory. 

His subject was “‘Radar in the War.” 
Dr. Taylor is regarded as one of the 
leading scientists in the field of elec- 
tronics and was a pioneer in the develop- 
ment of radar for aeronautical use. At 
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the close of the talk an opportunity was 
provided for general discussion from the 
floor. 


Academy of Aeronautics 


At a business meeting on September 
11, the following officers were elected: 
Chairman, Thomas J. Knust; Vice- 
Chairman, Frank Tedesco; Secretary, 
Margaret Liebhauser; Corresponding 
Secretary, Adolfo Luis Munoz; Treas- 
urer, Albert Demchak; Faculty Ad- 
viser, Milton Edwards. Harry J. 
Roffelsen was elected Honorary Chair- 
man and Nicholas D. Kintzer Co- 
Honorary Chairman. 

On September 17 a routine meeting 
was held but no formal program was 
presented and there were no speakers. 
A special meeting took place on Sep- 
tember 20 for the prospective members, 
at which they were given information 
about the Institute and the procedure 
of initiations. 

It was decided to hold the initiation 
of new members on October 15 and a 
special committee was appointed, con- 
sisting of D. McElwain, Chairman, A. 
Munoz, and E. Siekerski. 

At a méeting on September 24 the 
Treasurer reported on the financial 
standing of the Academy of Aeronautics 
Student Branch and it was decided to 
schedule meetings regularly for the 
period of 3:00 to 3:30 p.m. on each 
meeting day. 


Massachusetts Institute of Technology 


At a business meeting on September 
12 the M.I.T. Student Branch made 
plans for a future visit to the plant of 
the Chance Vought Aircraft Division 
of United Aircraft Corporation. It was 
expected that between 20 and 30 mem- 
bers of the Branch would make the 
trip. 

A special meeting of the Officers of 
the Branch took place on September 20, 
at which plans were discussed for the 
operation of the organization during 
the forthcoming new term. 


University of Michigan 


A technical meeting of the Student 
Branch was held on August 20. Dr. A. 
M. Kuethe, of the Department of Aero- 
nautical Engineering of the University 
of Michigan, gave a talk titled “Com- 
pressibility Effects.”” The talk was sup- 
plemented by the showing of an N.A.- 
C.A. film. 

On August 28, Thomas A. Kerr, 
Regional Traffic Manager of Penn- 
sylvania-Central Airlines Corporation 
at Detroit, spoke on the subject ‘Future 
Prospects of Air Cargo.” A business 
meeting was held on the same day, at 
which a report was given about a social 
function that had been held on August 
10 and plans were made for the estab- 
lishment of permanent committees to 
take care of programs and speakers for 
future meetings. 

A meeting held on September 12 was 
addressed by Carl Guldberg, of the 
Stinson Aircraft Division of Con- 
solidated Vultee Aircraft Corporation, 
on the subject “Problems in Design.” 


4 


40 AERONAUTICAL ENGINEERING REVIEW—NOVEMBER, 1945 
To provide adequate power plant data for At 
plane manufacturers and operators, Wright , th 
Aero} 
Owe la R ESEd rch Aeronautical tests its Cyclone engines under th 
all flight conditions. Special instrument ships | spo 
Effec 
such as this flying laboratory enable Wright Army 
wh p re [i Aeronautical to gain experimental data today 
] 0 under conditions duplicating those of tomor. mem 
row’s regular flights. 
Al 
Oklal 
with 
Engit 
Tapp 
about 
Sp 
A 
Bran 
Septe 
F. At 
ship. 
the n 
was 
Alldr 
Was 2 
Progr 
As 
on Se 
cided 
Satur 
JW. 
avails 
Libra 
memt 
the L 
This Test Equipment Gives Detailed Data 
® Test coordinators: pilot and co-pilot. 
® Volume meter measures fuel consumption at any ia 
given throttle and mixture setting. He 6 
© Flight observer at temperature recorder. Instrument al 
records one temperature reading every two seconds. script 
® Test lines to Wright Cyclone (cowling cutaway to were | 
show installation). At 
® Radio-equipment bay (cutaway to show interior). 18 th 
© Flight observer interprets oscilloscope pattern of The I 
cathode ray detonation detector. 
® Panel of 35 instruments, including 6 pressure gauges \ 
and 6 valves which can be varied to give 36 addi- On 
tional readings in inches of H2O. of the 
® Flood lights on instrument panel. films 
®@ Photo Panel Observer. Automatic 35 mm. camera Wrigl 
takes simultaneous reading of 35 instruments. 
® Low-pressure oxygen system. 
Edv 
Staff 
Comp; 
Edn 
Airera 
AIRCRAFT ENGINES an As 
hautic 
cuRTISSY@y WRIGHT 
FIRST IM FLIGHT Wal 
Wright Aeronautical Corporation © Paterson, New Jersey, U.S. A, craft ( 
heer, 
Col. 
Assist 
been | 
Gener; 


for 
right 
inder 


ships 
right 
today 
ymor- 


ta 


at any 


strument 
seconds. 


away to 


interior). 
ittern of 


> gauges 
36 addi- 


camera 
ts. 


At a technical meeting on September 
19 the speaker was Mr. Cooper, of the 
Aeronautical Medical Research Division 
of the Willow Run Bomber Plant, who 
spoke on “High Altitude Flight and Its 
Effects on Pilots and Crews.” The 
Army Signal Corps’ film High Altitude 
Flight was shown. Permanent com- 
mittees were appointed for programs, 
membership, and activities. 


University of Oklahoma 


A joint meeting of the University of 
Oklahoma Student Branch was held 
with the local chapter of the General 
Engineers on September 17. Professor 
Tappen of the Faculty gave a talk 
about ‘“Cryptograms and Secret Codes.” 


Spartan College of Aeronautical 
Engineering 


A new Chairman of the Student 
Branch was elected at a meeting on 
September 8 to take the place of Egbert 
F. AuYong, who resigned his chairman- 
ship. J. W. Alldredge was elected as 
the new Chairman and J. A. Phillips 
was elected Secretary to succeed Mr. 
Alldredge in that office. M. Johnson 
was appointed to the post of Assistant 
Program Chairman. 

A short business meeting took place 
on September 22, at which it was de- 
cided to hold meetings on alternate 
Saturdays if possible. The Chairman, 
J. W. Alldredge, outlined the privileges 
available to members who joined the 
Library of the Institute and invited all 
members of the Student Branch to join 
the Library. 


University of Texas 


At a technical meeting on September 
4 the films Building of the Consolidated 
Record Breaker and The P-38 were 
shown. It was announced that sub- 
scriptions for the Institute publications 
were available to Student Members. 

At a technical meeting on September 
18 the films The Fight for the Sky and 
The Dizzy Pilot were shown. 


Virginia Polytechnic Institute 


On September 11 a technical meeting 
of the Student Branch was held. The 
films Working on Air and Power by 
Wright were shown. 


News of Members 


Edward C. Borchers has joined the Sales 
Staff of the Scientific Glass Apparatus 
Company. 


Edmund W. Coates, of the de Havilland 
Aircraft Company, Ltd., has been elected 
an Associate Fellow of The Royal Aero- 
nautical Society. 


Walter M. Davies has joined Globe Air- 
craft Corporation as Wing Design Engi- 
heer, 


Col. Frederick T. Davison, formerly 
Assistant Secretary of War for Air, has 
been promoted to the rank of Brigadier 
General. 


INSTITUTE NEWS 


Richard H. Depew, Jr., formerly Man- 
ager of Special Projects of the Fairchild 
Aircraft Division of Fairchild Engine and 
Airplane Corporation, has been appointed 
Chief of the Aircraft Disposal Section, 
Office of Surplus Property, Reconstruction 
Finance Corporation. 

William F. Durand has retired from his 
wartime work as a member of the National 
Advisory Committee for Aeronautics. In 
accepting Dr. Durand’s resignation, Presi- 
dent Truman cited his distinguished serv- 
ice throughout the period of the war. 

Einar H. Einarsson has joined Trans- 
continental & Western Air, Inc., as Junior 
Engineer. 

Ken Ellington has been appointed 
Director of Public Relations of Republic 
Aviation Corporation. 

Norvin E. Erickson is now Installations 
Staff Engineer with Bell Aircraft Corpora- 
tion, 

Andrew Fejer has joined Packard Motor 
Car Company as Compressor Research 
Engineer. 


Zay Jeffries, Vice-President in charge of 
the Chemical Department of General Electric 
Company, has received the 1946 award of 
the John Fritz Medal for “leadership in the 


roduc- 
scien- 


solution of problems affecting the 
tion, conservation, substitution, an 
tific appraisal of metals and alloys." 
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William N. Gardner has been appointed 
to the Staff of the Langley Memorial 
Laboratory of the N.A.C.A. as an Aero- 
nautical Engineer. 


Myron L. Gossard has joined the 
Faculty of the University of Illinois as 
Special Research Associate in Theory and 
Applied Mechanics. 

Earl J. Hicks is now in the Structures 
Department of Beech Aircraft Corpora- 
tion. 


John V. Holman was awarded an 
Honorary Polish Pilot’s badge by the 
Commander-in-Chief of the Polish Air 
Force. 


John W. Hoover has been appointed 


Major Layout Engineer at Globe Aircraft 
Corporation. 


Richard B. Hulett has joined Curtiss- 
Wright Corporation as Senior Aero- 
dynamicist. 


Francis W. Hutchinson has been ap- 
pointed to the Faculty of Purdue Uni- 
versity as Professor of Mechanical Engi- 
neering. 

Robert J. Krieser has been appointed 
Aeronautical Field Service Engineer and 
Technical Writer at Conners-Joyce Com- 
pany. 

Edmund V. Laitone has been appointed 
Section Head of the Flight Research 
Engineering Department, at the Research 
Laboratory of Curtiss-Wright Corpora- 
tion. 

Donald C. Larson is now an Aero- 
dynamicist in the Applied Physics Labora- 
tory of Johns Hopkins University. 

Jerome Lederer, Chief Engineer of 
Aero Insurance Underwriters, has been 
named Aeronautical Engineering Con- 
sultant to the Aviation Section of the 
New York Board of Trade. 

Wilton G. Lundquist, who has been 
directing the development of an aircraft 
gas-turbine engine for Wright Aeronauti- 
cal Corporation, has been named Chief 
Engineer of the Corporation. 

Tieh-Cheng Ning has joined the Fair- 
child Aircraft Division of Fairchild En- 
gine and Airplane Corporation, to assist in 
sales promotion of the C-82 Packet. 

Bowman R. Otto, President and General 
Manager of Otto Aviation Corporation 
and President of the New Jersey Aviation 
Trades Association, has been elected to 
the additional office of President of the 
Feeder Airlines Association, for the com- 
ing year. 

Oliver L. Parks was elected a Vice- 
President of the Feeder Airlines Associa- 
tion. 

Harold H. Patton is with the Harvey 
Machine Company as a Project Engineer. 

Col. Donald L. Putt has been assigned 
as Deputy Commanding General, Intelli- 
gence (T-2) of the Air Technical Service 
Command. 

Ernest R. Reff has been advanced to 
the position of Chief Structures Engineer 
of the Stinson Division of Consolidated 
Vultee Aircraft Corporation. 

Herman Rubin has joined Republic 
Aviation Corporation as Stress Analyst. 

Frederic J. Schaettler is now with Ameri- 
can Airlines, Inc., as an Engineer. 
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Eastern Airlines’ Choose AC 


FOR UTMOST RELIABI 


AIRCRAFT 
SPARK PLUG 


4 


Another of the world’s big air fleets to standardize on AC 
Spark Plugs is the Great Silver Fleet of Eastern Airlines. 


The tradition of utmost reliability that has built up around 
these AC Ceramic Aircraft Spark Plugs had its beginning 
in World War I, when AC produced the world’s first and 
only successful ceramic spark plugs for Liberty engines. 
Following that, came AC participation in the triumphs of 
record-breakers,—Lindbergh, Acosta, Maitland and Byrd 
—last year the Constellation, this year the C-97, both 
setting new transcontinental records. And throughout 
World War II, AC Ceramics have fired the engines of 
countless Allied fighters and bombers. 


AC pioneering has made ceramic aircraft spark plugs 
what they are today, just as it has given AC’s outstand- 
ing performance in automotive fields. That's why leading 
air lines choose AC’s for utmost reliability. 


AC SPARK PLUG DIVISION «© GENERAL MOTORS CORPORATION 
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Major Rudolph W. Schroeder recently 
received a belated award of the Dis- 
tinguished Flying Cross for “distinguish- 
ing himself by heroism and extraordinary 
achievement while participating in aerial 
fights from September, 1918, to February, 
1920.” 

Lloyd H. Sloan has been advanced to 
the office of Engineer in Helicopter Design, 
with Jet Helicopter, Reg’d., of Montreal. 

Richard M. Springer has joined the 
Aircraft Gas Turbine Division of West- 
inghouse Electric Corporation as Flight 
Test Engineer. 

Harry A. Sutton, formerly with Con- 
solidated Vultee Aircraft Corporation, has 
been appointed Assistant to the Vice- 
President of Engineering of The Glenn L. 
Martin Company. 

Philip B. Taylor, who resigned as Vice- 
President and General Manager of Wright 
Aeronautical Corporation in June, 1945, 
is conducting a survey of combustion 
turbines for Pan American World Airways, 
in his capacity as Consulting Engineer for 
that company. 

Harley M. Thorson has been com- 
missioned a Second Lieutenant in the 
US. Army Air Forces and assigned as 
Flight Test Maintenance Officer. 

George H. Tweney has been advanced 
to the permanent rank of Assistant Pro- 
fessor at the University of Detroit. 
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Raymond Vachss has joined Republic 
Aviation Corporation as an Aerodynami- 
cist. 


Meredith C. Wardle is now Chief of 
Structures at Bellanca Aircraft Corpora- 
tion. 


John D. Waugh has joined the Sales 
Department of Aeromatic Aircraft Pro- 
pellers, Bartlett-Hayward Division of 
Koppers Company, Inc. 


Richard J. White is now Senior Aero- 
dynamicist with Boeing Aircraft Com- 
pany. 


Robert O. Wickersham has been ap- 
pointed Professor and Head of the Aero- 
nautical Engineering Department of West 
Virginia University. 


George M. Williams, who has been on 
leave of absence as President of Russell 
Manufacturing Company since December, 
1941, to serve as Senior Vice-President. of 
Curtiss-Wright Corporation and Execu- 
tive Vice-President of Wright Aeronauti- 
cal Corporation, has returned to his former 
office. 


Shao W. Yuan has joined the staff of 
Polytechnic Institute of Brooklyn, to con- 
tinue research work on the helicopter and 
to introduce an academic course in heli- 
copter engineering. 


Members Elected 


The following applicants for membership or applicants for change of previous 
grades have been admitted since the publication of the list in the last issue of the 


REVIEW. 


Elected to MEMBER Grade 


Crandall, Ronald Edward, Asst. Group 
leader, Consolidated Vultee Aircraft 
Corp. 

Duguid, Hugh Alan, Project Engineer, 
Sikorsky Aircraft Div., United Aircraft 
Corp. 

Hackett, Virgil Wayland, B.S. in M.E.; 
Chief Draftsman, Cessna Aircraft Co. 

Krebs, Alfred Nelson, B.S. in M.E.; 


Vibrations Engineer, The Glenn L. 
Martin Co. 
McDaniel, Keith Kendrick, Group 


Engineer, Boeing Aircraft Co. 

Milliken, William Franklin, Jr., M.S. 
in Ae.E.; Asst. Mgr., Flight Research 
Div., Research Lab., Curtiss-Wright Corp. 

Muzik, Victor Klifton, Experi- 
mental Engineer & Stress Analyst, Lear, 
Ine. 

Rentzel, Delos Wilson, President, Aecro- 
nautical Radio, Ine. 

Romans, Theodore, Major 
Draftsman, Republic Aviation Corp. 

Ross, Leslie Joseph, B.S.E.; Chief 
Consulting Engineer-Adm., Western States 
Flying Service. 

Smith, John Rockwell, B.S. in C.E.; 
Planning Engineer, Pan American Air- 
ways, Inc. 

Wanner, Richard, B.Ae.E.; 
hamicist, Boeing Aircraft Co. 


Aerody- 


Layout 


Winter, Robert Sol, B.S.; Engineering 
Designer, Consolidated Vultee Aircraft 
Corp. 


Elected to Industrial Member Grade 


Albright, James Albert, General Fore- 
man, Flight, Eastern Aircraft Div., Gen- 
eral Motors Corp. 

Hammond, Charles Edward, Manu- 
facturing Engineer, Fairchild Aircraft 
Div., Fairchild Engine & Airplane Corp. 


Elected to Technical Member Grade 


Adler, Alfred Aron, B.S. in M.E.; 
Mechanical Engineer, Langley Mem. 
Aero. Lab., N.A.C.A. 

Cederborg, Gibson Ames, B.M.E.; 
Mechanical Engineer, Langley Mem. 


Aero. Lab., N.A.C.A. 

Franklin, Elmer Sherwood, M.S. in 
Ae.E.; Lt., U.S.N.R. 

Phillips, Manny Woodrow, B.S_ Lt 
U.S. Army Air Forces. 

Pond, LeRoy Yates, Sr. Civilian In- 
spector, Assembly and Repair Dept., 
Dallas Naval Air Station, U.S. Navy. 

Seebol, Robert Leon, Edo Aircraft Corp. 

Shideler, Raymond Henry, B.S. in M.E.; 
Jr. Engineer, Pan American Airways, Inc. 

Winson, Jonathan, M.S. in Ae.E.; 
Aerodynamicist, Kellett Aircraft Corp. 
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Transferred from Student to 


Technical Member 


Bedell, Eugene James, B.M.E.; De- 
velopment Engineer, Goodyear Tire & 
Rubber Co. 

Berkery, Thomas Francis, II, B.M.E.; 
Engineer, Grumman Aircraft Engineering 
Corp. 

Bolton, Duncan Gardner, B.S.; Me- 
chanical Engineer, E. I. du Pont de 
Nemours & Co., Inc. 

Daniels, Robert Louis, B.M.E. 

Ellison, Carroll William, B.S. in Ae.E.; 
Ensign, U.S. Navy. 

Foss, Richard Leander, B.S. in Ae.E.; 
Midshipman, U.S. Navy. 

Gibson, Charles Edward, M.S. in Ae.E.; 
Naval Commander, Naval Aviator, U.S. 
Navy. 

Hadley, Gordon Clifford, B.Ae.E.; Plant 
Layout Engineer, Fleet Aircraft Ltd. 
(Canada). 

Hawkins, Wallace Kent, B.S. in Ae.E.; 
Aero. Engineer, Grade P-1, Aircraft En- 
gine Research Lab., N.A.C.A. 

McDonough, Brian Dean, B.S. in Ae.E.; 
Lt. (j.g.), Aircraft Engineering Officer, 
U.S. Navy. 

Palumbo, Ralph D., Jr., Aero. Engineer, 
The Glenn L. Martin Co. 

Schindel, Leon H., B.S.; Midshipman, 
U.S.N.R. 

Smith, Rodney Hobson, 8.M.; Staff 
Member, Massachusetts Institute of Tech- 
nology. 

Weiss, Stanley Irwin, B.Ae.E.; U.S. 
Navy. 

Williamson, Merritt Alvin, M.S.; Lt. 
(j.g.), U.S. Navy. 

Woodruff, Edward Charles, Jr., Engi- 
neer, The Glenn L. Martin Co. 

Zabriskie, Jesse Henry, M.S.; Major, 
U.S. Army Air Forces. 


Necrology 


William Henry Clark 


William Henry Clark, an Industrial 
Member of the Institute and President 
of the Alox Corporation of New York, 
died on April 25. News of his passing 
has only recently reached the Institute. 

A native of New York, where he was 
born September 14, 1886, Mr. Clark 
was educated in the New York public 
schools, attended Beloit College, and 
received the Bachelor of Arts degree 
from Hobart College. He also studied 
law at New York University. In con- 
nection with his executive duties as 
President of the Alox Corporation, he 
collaborated extensively in research 
work in the field of airplane lubrication 
and anticorrosive materials. 


Sayers Coe 


Sayers Coe, an Industrial Member 
of the Institute and Production Man- 
ager of the magazines Aviation, Aviation 
News, and Air Transport, died in May, 
1945. 
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ELECTROL’S UNLOADING VALVE 


Battle-tested on Navy bombers and fighter 
planes the ELECTROL unloader valve offers nu- 
merous advantages to the aircraft designer. 
Weighing only twenty ounces, and selling at a 
remarkably low price, this rugged valve insures 
safe operation of remote units by maintaining 
working pressure in the system, relieving the 
engine-driven pump of this duty. Unloading 
pressure is adjustable. Through an ingenious 
system of valves the unit automatically cycles 
to load and unload, always maintaining the sys- 
tem at the pre-determined state of equilibrium. 
Construction is to ELECTROL high standards 
of reliability and performance. 


ELECTROL unloader valves are available in 
six settings ranging from 1,000 to 1,500 lb. per 
sq. in. Loading pressures range from 800 to 
1,250 lb. per sq. in. Specialized requirements 
can be met by slight modifications. Consult 
ELECTROL engineers when you design your hy- 
draulic control circuits. 


ELECTROL, INCORPORATED KINGSTON, N.Y. 


SYSTEM PORT 


LOWER SEAT 

DIFFERENTIAL UPPER 
PRESSURE SEAT 

CONTROL 


ADJUSTING BORE 
SCREW 


ALUMINUM 
ALLOY BODY 


OPERATION...When pressure reaches the pre-set maximum the valve 
unloads but at the same time maintains pressure in the system. Under these 
conditions pressure on the lower seat of the controlling valve overcomes the 
adjusting spring tension moving the valve to the upper seat and allowing 
flow through the body passage. This causes the main poppet valve to open 
and the check valve to close. Fluid under pressure is returned to the reservoir 
and the system is held at pre-set pressure. When system pressure drops below 
the minimum valve, the differential control valve moves back to the lower 
seat, the main poppet closes and the check valve opens. Differential pressure 
is determined by comparative areas in bore “‘B.’”” Maximum pressure is de 
termined by adjustment screw setting. 
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Mr. Coe was born at Newark, N.J., 
January 11, 1891. He was graduated 
with the Bachelor of Letters degree from 
Princeton University in 1912. He 
started his business career as Assistant 
Editor of the Mentor in 1912 and from 
1917 until 1921 he was Business 
Manager of the magazine Town and 
Country. He was employed by the 
investment firm of Toby and Kirk from 
1921 to 1925, and acted as an Account 
Executive with Doremus & Company 
from 1925 to 1930. Between 1930 and 
1933 he was a partner in the firm of 
Donahue & Coe, Inc., and from 1933 
to 1942 he was Eastern Manager of the 
Chicago Journal of Commerce. His 
connection with the magazines of 
McGraw-Hill Publishing Company, 
Inc., continued from 1942 to the date 
of his death. 


Col. Carl Franklin Greene, U.S.A. 


Col. Carl Franklin Greene, a Mem- 
ber of the Institute and Liaison Offi- 
cer of the Air Technical Service Com- 
mand, stationed at Langley Memo- 
rial Aeronautical Laboratory of the 
N.A.C.A., died at the station hos- 
pital at Langley Field on September 
13. 


Colonel Greene was born at Kitche- 
ner, Ont., March 10, 1887. He was 
educated at Purdue University and 
Columbia University, and subsequently 
studied at the School of Military Aero- 
nautics at the Massachusetts Institute 
of Technology, the Army Pilot School, 
the Air Corps Engineering School, and 
the Air Corps Tactical School. From 
1907 to 1916 he was engaged in various 
engineering activities with industrial 
companies and with the New York 
Municipal Railway Corporation. He 
had charge of the structural design work 
for several sections of the New York 
municipal subway system. 


He entered the Army in 1916, serving 
as a Corporal with the New York Na- 
tional Guard on duty at the Mexican 
border prior to the first World War, 
was commissioned a Lieutenant in the 
US. Army Air Corps in 1917, and 
served in the Army throughout the 
remainder of his career. His duties 
comprised design, development, pro- 
curement, and repair of military air- 
craft, with increasing responsibilities 
and advancements in rank, serving as 
Assistant Chief Engineer and later as 
Commanding Officer at the Air Depot, 
and as Chief of Structures Unit and 
of the Aircraft Branch of the then 
Matériel Division of the Army Air 
Forces. 


In 1930 Colonel Greene was assigned 
as Commanding Officer of the Air Depot 
at Luke Field, Hawaii, returning to 
Wright Field in 1933. He was credited 
with contributing to the development 
of the pressure cabin, the internally 
braced wing, the tricycle landing gear, 
and other aircraft advancements. His 
research work was recognized by an 
award of the Collier Trophy, the 
Soldier’s Medal, and the Distinguished 
Flying Cross. 


INSTITUTE NEWS 


Capt. Randolph Hartley 


Capt. Randolph Hartley, an Indus- 
trial Member of the Institute, died on 
September 21 as a result of injuries 
received in an aircraft accident while 
in the service of his country. 

Captain Hartley received his early 
education in Pittsburgh, where he was 
born on September 7, 1903; attended a 
West Point preparatory school; and 
was graduated in Artillery Engineering 
from the U.S. Army school at Fort 
DuPont, Delaware, in 1925. From 1930 
to 1938 he performed duties of increasing 
responsibilities, ranging from riveting 
work to final assembly inspection with 
Consolidated Vultee Aircraft Corpora- 
tion, Boeing Airplane Company, The 
Glenn L. Martin Company, North 
American Aviation, Inc., and Lockheed 
Aircraft Corporation. In 1938 and 1939 
he was Assistant Chief Inspector of 
aircraft construction and procedures at 
the Aeronautical Institute of Tech- 
nology at Los Angeles, and in 1939 and 
1940 he was Chief Inspector at Timm 
Aircraft Corporation and at Hardman 
Aircraft Products, Inc. He was the 
author of Hartley’s Aeronautical Dic- 
tionary and Reference Library, and 
Aircraft Sheet Metal Construction, in 
addition to various other treatises and 
papers on aeronautical engineering sub- 
jects. 


Lt. Col. Harold Evans Hartney 


Lt. Col. Harold Evans Hartney, a 
Member of the Institute and an avia- 
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tion consultant, died as a result of a 
heart ailment at his home in Washington 
on October 5. 

He was born in 1889 and was educated 
at the University of Toronto and the 
University of Saskatchewan, receiving 
the degree of Bachelor of Arts. In 
October, 1915, he joined the Royal 
Flying Corps and in 1917 transferred to 
the American air services with the rank 
of Major. He served with the 27th 
Aero Squadron and other organizations 
throughout the first World War, re- 
ceiving numerous honors and awards 
for his military achievements in avia- 
tion. He returned to the United States 
in 1918 with the rank of Lieutenant 
Colonel and successively held positions 
as Acting Chief of Operations and Chief 
of Civil Affairs, resigning from the Army 
in October, 1921. He engaged in 
airplane racing and exhibition flying in 
the period following World War I, 
serving as technical adviser to various 
aircraft manufacturers and air-transport 
companies and other organizations re- 
lated to the business of aviation. From 
1935 to 1939, Colonel Hartney was 
Technical Adviser for the Senate Air 
Service Committee and for the Civil 
Aeronautics Administration. He was 
recalled to active service in the Air 
Forces in 1941, was retired to inactive 
status shortly thereafter, and since that 
time has acted as Technical Adviser 
to the Sikorsky Aircraft  Divi- 
sion of United Aircraft Corporation, 
Pennsylvania-Central Airlines, and 
others. 


Personnel Opportunities 


This column is for the use of individual members of the Institute 
seeking new connections and organizations offering employment to 
aeronautical specialists. Any member or organization may have 
requirements listed without charge by writing to the Secretary of the 


Institute. 
WANTED 
Aerodynamicists and Thermo- 


dynamicists—Research minded and 
with good theoretical background, to 
engage in research work on high-speed 
and jet propulsion developments, ad- 
vanced degrees preferred. Salary 
commensurate to qualifications. Re- 
plies will be held in strict confidence. 
Write, giving education and _ ex- 
perience, to Curtiss-Wright Corpora- 
tion, Research Laboratory, Buffalo, 
N.Y. 


Aeronautical Engineering Professor 
to teach Airplane Design, Airplane 
Structure, and related subjects. Ap- 
plicants required to have a degree in 
aeronautical engineering as well as 
practical experience in the field. 
Preference given to candidates having 
advanced degrees. Facilities now 
under construction and plans for 
future construction will provide ample 
opportunity for research, develop- 


ment, and consultation. Rank and 
salary will depend upon training and 
experience of applicant. In applying 
please give brief sketch of personal 
qualifications, education, and experi- 
ence. Address reply to Prof. Robert 
M. Pinkerton, Department of Aero- 
nautical Engineering, A. & M. Col- 
lege of Texas, College Station, Texas. 


Aerodynamicists, Stress Analysts, 
Design Engineers, Detail, and Layout 
Draftsmen needed for development 
work on new experimental Military 
and Commercial model airplanes as 
well as other related projects of a 
“Confidential” nature. Curtiss- 
Wright has several excellent oppor- 
tunities for qualified personnel. Ad- 
dress inquiries to Curtiss-Wright 
Corp., Airplane Division, Buffalo, N.Y., 
Attention: G. A. Page, Director of 
Engineering. 


Aircraft Engineers—Immediate, 
permanent openings for aircraft en- 
gineers with 5 years’ experience in 
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UTOMATIC ENGINE CONTROL is an 
A amazing mechanism. Acting as a 
third hand for the pilot it relieves him 
of the constant manual manipulation 
necessary to keep manifold pressure and 
mixture set correctly as he changes speed 
and altitude. By automatically main- 
taining a pre-selected setting throughout 
climb and descent, it assures full rated 
power output, prevents “over-boost” and 
burned out engines. 

Previously, the constant manual ad- 
justing of engine controls demanded 
great proportion of the pilot’s time dur- 
ing vital altitude changes in combat 
flight. Even so, he could make only inter- 
mittent and approximate adjustments. 
His attention was constantly diverted 
from his job of fighting. His vulnera- 
bility to surprise attack was high. 

Experts claim that if automatic en- 


The Simmonds-Hobson 
Automatic Engine Con- 
trol is made in America 
by Simmonds <Aeroces- 
sories, Inc. 


The Automatic Engine Control, that gave America th2 world’s 


fightingest planes, 


gine controls had been generally avail- 
able for Allied fighter planes during the 
Air-battle of Germany, fighting efiiciency 
would have been so increased that 
bomber losses might have been reduced 
as much as 50 

British fighters ; that were so equipped 
made such a remarkable showing that 
engine control became a hot “must” for 
our Army. 

Production schedules were set up even 
before problems were licked. 
Planes and engines were built. An im- 
proved control unit was developed—but 
when it came to the coil spring that 
actuates and balances its operation, no- 
body could be found to make it. 

This spring, a vital part of the con- 


design 


might never 


have been completed. 


trol mechanism, was required to exert, 
over every point of its functional range, 
an exact and unvarying pre-set inch- 
pound loading. In addition, it had to fit 
already predetermined and very close 
space limits. 

Our well known spring engineering 
ingenuity was called upon to overcome 
this intricate spring problem. Today, we 
are the main source of supply for this 
important spring program. 

It is this faculty for doing the seem- 
ingly impossible—for combining with 
the fine art of spring design, unusual 
technical and manufacturing facilities- 
that we put at your disposal for the 
solving of your spring problems, no mat- 
ter how exacting. 


AMERICAN STEEL & WIRE COMPANY 
Cleveland, Chicago and New York 
Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 
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aerodynamics, structural design, and 
¢.A.A. airworthiness requirements 
with Southern California aircraft 
manufacturer. Air-mail qualifications 
and recent photo to P.O. Box 29, 
Burbank, Calif. 


Detail and Layout Engineers, Stress 
Analysts, Aerodynamicists, and Design 
Engineers—For development work and 
production engineering work in Engi- 
neering Division. Callin person or write 
to Chief Administrative Engineer, Boe- 
ing Airplane Company, Wichita, Kan. 


Radio, Electronic and Telephone 
Engineers, Electronic and Mechanical 
Draftsmen—One of the largest manu- 
facturers of a wide variety of elec- 
tronic and communications equip- 
ment in the world is fully prepared 
and ready with an ambitious postwar 
program. Write to Personnel Man- 
ager, Federal Telephone & Radio 
Corp., 591 Broad Street, Newark, 
N.J. 


Aeronautical Engineer—To teach 
Senior year subjects of aeronautical 
engineering course including design 
and stress analysis. Address in- 
quiries to The Aeronautical Univer- 
sity, Inc., 116 South Michigan Ave- 
nue, Chicago, III. 


Aeronautical Engineers—for im- 
mediate and urgent top priority 
work, the long-established Aeronca 
Aircraft Corporation seeks Project 
Engineers, Stress Analysts, Weight 
Engineers, and Layout Draftsmen. 
Since Aeronca’s postwar plans are 
complete, with peacetime production 
in the offing, these positions offer 
unusual permanent opportunities for 
qualified men who can comply with 
W.M.C. requirements. Write in com- 
plete detail to Aeronca Aircraft Cor- 
poration, Box 00, Middletown, Ohio. 


Aircraft Stress Engineers thor- 
oughly familiar with the analysis of 
aircraft structures, aircraft controls, 
and all component parts for work on 
helicopters. Excellent opportunities 
for personnel interested in rotary-wing 
aircraft. Apply by letter, giving 
references, to Administrative En- 
gineer, Kellett Aircraft Corporation, 
Plant #2, Lansdowne Avenue above 
State Road, Upper Darby, Pa. 


Personnel Needed—Executive and 
Administrative experience in manu- 
facture of aircraft. Positions avail- 
able in several fields; Factory and 
Production Management, Matériel, 
Tooling and Engineering. McDonnell 
Aircraft Corporation, Ambassador 
Building, St. Louis 1, Mo. 


Project Engineer—Experienced and 
talented design man to undertake the 
responsibility for a new aircraft proj- 
ect from inception to completion. 
Plant located on eastern seaboard. 
Salary scale above average. Write 
full particulars. Address inquiries to 
Box 370, Institute of the Aeronautical 
Sciences. 


INS NEWS 

Works Manager—Manufacturing 
executive to set up and operate a 
production program on a new aircraft. 
Will direct Manufacturing, Facilities, 
Inspection and Procurement Depart- 
ments.. Salary scale above average. 
Located on eastern seaboard. Write 
full particulars. Address inquiries to 
Box 369, Institute of the Aeronautical 
Sciences. 


Airplane Salesmen—Large estab- 
lished producer of personal aircraft 
seeking several qualified airplane sales- 
men with both flying and merchan- 
dising experience. Interview in New 
York. Address inquiries to Box 362, 
Institute of the Aeronautical Sciences. 


Assistant Sales Manager—Large 
established producer of personal air- 
craft seeking qualified assistant sales 
manager. Interview in New York. 
Salary commensurate with ability. 

. All replies treated confidentially. Ad- 
dress inquiries to Box 361, Institute of 
the Aeronautical Sciences. 


Associate Professor of Aircraft 
Structures—To teach senior and 
graduate courses in aircraft structural 
theory, develop structures laboratory, 
and direct graduate structural research 
work. Practical experience necessary. 
Advanced degrees preferred. Permanent 
position. Leading State University. 
Location—Midwest. Address inquiries 
to Box 340, Institute of the Aeronautical 
Sciences. 


Associate or Full Professor: To 
teach advanced courses and direct 
research in the Aircraft Power Plant De- 
sign field. Recent experience in turbine 
and jet engine design and testing neces- 
sary. Advanced degrees preferred. 
Permanent position, large mid-western 
university. Can wait six months if nec- 
essary. Address inquiries to Box 339, 
Institute of the Aeronautical Sciences. 


Assistant or Associate Professor of 
Aerodynamics—Young man _ with 
Ph.D. to teach graduate courses in theo- 
retical aerodynamics and direct theoreti- 
cal and experimental research in this 
field. Research experience necessary. 
Position permanent. Mid-western State 


University. Address inquiries to Box 
338, Institute of the Aeronautical 
Sciences. 


Associate or Professor of Aerody- 
namics—To teach performance, con- 
trol, stability and develop correlating 
flight test and flight instrumentation 
courses for large mid-western university. 
Position permanent. Practical experi- 
ence necessary. Advanced degrees pre- 
ferred. Address inquiries to Box 337, 
Institute of the Aeronautical Sciences. 


Aeronautical Engineer—With ex- 
perience in structures and stress analy- 
sis and the writing of reports for 
submission to the Civil Aeronautics 
Administration. Address inquiries to 
Box 326, Institute of the Aeronautical 
Sciences. 
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Patent Engineer—Familiar with 
patent disclosures and procedures. 
Essential helicopter industry. Salary 
commensurate with experience and 
present earning capacity. Address 
inquiries to Box 322, Institute of the 
Aeronautical Sciences. 


Assistant Professor—To teach Me- 
chanics, Strength of Materials, and 
Physics in a small Mid-western Col- 
lege. Must have Master of Science 
Degree, preferably in Engineering or 
Physics. Salary dependent on quali- 
fications and experience. Position 
permanent. Address inquiries to Box 
291, Institute of the Aeronautical 
Sciences. 


Draftsmen—Four or five, wanted 
by large research and development 
organization; experienced in the lay- 
out of aircraft structural members. 
Four or five years’ experience re- 
quired; knowledge of stress analysis 
desired. Experience in wing or fuse- 
lage group would prove satisfactory. 
Address inquiries to Box 282, Insti- 
tute of the Aeronautical Sciences. 


AVAILABLE 


Technical Administration or Techni- 
cal Sales—Over 20 years of aircraft ex- 
perience which has covered airplane 
project design followed by ten years of 
technical administration work in the top 
management of two large airplane com- 
panies. Wishes responsible position in 
connection with technical sales. Ad- 
dress inquiries to Box 387, Institute of 
the Aeronautical Sciences. 


Engineer—Executive—Twelve years’ 
experience includes airplane design, 
stress analysis, and structures. Direec- 
tor of Aeronautical Engineering and 
Sales in aircraft accessories field. 
Wide acquaintance in the industry, 
including manufacturers, air lines, 
aircraft distributors, A.A.F., and 


Navy Bureau of Aeronautics. Uni- 
versity graduate and _ professional 
aeronautical engineer. Seeks per- 


manent connection as a key person- 
nel in design, executive, or sales engi- 
neering, or as manager in the avia- 
tion department or technical adviser 
in nonaviation industry. Develop- 
ment and experimental work wel- 
come. Address inquiries to Box 386, 
Institute of the Aeronautical Sciences. 


Administrative Engineer—Graduate 
engineer with over 15 years’ experi- 
ence in design, research, and manu- 
facturing. Eight years’ experience in 
the administration of a division of 
engineering of a well known aircraft 
company. Desires a position of re- 
sponsibility with a medium sized 
company that has good prospects for 
future advancement. Address in- 
quiries to Box 385, Institute of the 
Aeronautical Sciences. 


Engineer—B.S. in Aeronautical En- 
gineering, licensed airplane mechanic, 
four years’ experience. One year on 
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THE GLEAMING NEW CARSare things of beauty 
—as good-looking as they are welcome. But 
in the long run performance counts, and 
harness-type wiring systems wrapped in 
VINYLITE plastic tape are far safer and emi- 
nently more reliable than older types of 
assemblies. Made by New England Tape Co., 
Inc., this unique tape was used on the multiple 
circuit harnesses of almost every American 
combat vehicle and service truck—for eight 
outstanding reasons. It is non-flammable and 
has high dielectric and tensile strengths. 
Besides exceptional resistance to abrasion, 
it is virtually unaffected by chemicals, mois- 
ture, oils, or grease. 

And behind the performance of VINYLITE 
plastic tape there’s an unusual production 
story. Applied by standard wrapping proce- 
dures and heat-sealed by 15-minutes’ baking, 
VINYLITE plastic tape slashes wiring harness 


TRADE -MARK 


production time from 2-! hours to 24 min- 
utes! No varnish is used. No additional bak- 
ing is required. The old hand-cleaning of 
terminals is wholly eliminated. 

Specify VINYLITE plastic tape as your best 
assurance of safety, dependability—and econ- 
omy—in wiring harnesses. VINYLITE plastics 
are also available as extrusion materials for 
primary insulation, tubular jacketing, and 
conduits, and bring new standards of service 
and service life in automotive applications. 
Write Department 12-S for Booklet W-4, 
“VINYLITE Plastics Wire and Cable Insula- 
tion,” which will be gladly sent upon request. 

BAKELITE CORPORATION 
Unit of 
Union Carbide and Carbon Corporation 
UCC) 
30 EAST 42ND STREET, NEW YORK 17, N.Y. 
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design and 
Three years as research engineer on 
aircraft and other types of internal 


aircraft development. 


combustion engines. Chinese with 
good knowledge of language. Desires 
a responsible position in China in 
engineering, engineering sales, or as a 
technical representative in the avia- 
tion, oil, or automotive industry. 
Excellent references. Address in- 
quiries to Box 384, Institute of the 
Aeronautical Sciences. 


Aeronautical Engineer—B.S. in 
Ae.E. (Mexican Citizen) Speaks and 
writes Spanish. Desires position with 
a small company with good oppor- 
tunities for advancement. Any loca- 
tion in the United States would be 
considered. Would also consider a 
position in Mexico as a representa- 
tive of a company with business rela- 
tions in this country. Address in- 
quiries to Box 383, Institute of the 
Aeronautical Sciences. 


Structures Engineer—B.S. in Aero. 
Engineering. Five and one-half years 
stress experience with the Develop- 
ment Engineering Department of a 
large Aircraft Corp. Desires respon- 
sible position in the Los Angeles area. 
Address inquiries to Box 382, Insti- 
tute of the Aeronautical Sciences. 


Aeronautical Engineer—Ae.E. Two 
years’ experience as Foreman in 
Charge of Spinning Aircraft Fabrics, 
two years in Hydraulics and Contact 
Work, three and-one-half years as 
Design Engineer in Aircraft Turret 
Work, including Design and Layout 
Work in Armament. Desires position 
as Sales Engineer or Project Develop- 
ment work. West Coast or Midwest 
location preferred. Will accept work 
in Foreign Country. No objection to 
traveling. Available immediately. 
Address inquiries to Box 381, Insti- 
tute of the Aeronautical Sciences. 


Aeronautical Engineer—with own 
design of helicopter having two co- 
axially counterrotating lift rotors seeks 
connection with Aircraft Manufac- 
turer. Thirty years’ total professional 
experience including 15 years’ air- 
plane, and 2 years helicopter design 
and development. Address inquiries 
to Box 380, Institute of the Aero- 
nautical Sciences. 


Electrical Engineer—B.S. in E.E., 
M.S. in E.E., four years’ experience 
coordinating research and develop- 
ment programs aircraft electrical sys- 
tems. Ten years’ design and manu- 
facture electrical equipment. Desires 
technical administrative position with 
electrical manufacturer specializing in 
aircraft. Address inquiries to Box 
379, Institute of the Aeronautical 
Sciences. 


Quality Control Manager, Chief In- 
spector—Eighteen years’ aircraft ex- 
perience. Excellent references. Army 
or Navy work preferred. Location East 
Coast. Address inquiries to Box 378, 
Institute of the Aeronautical Sciences. 
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Mechanical and Aeronautical Engi- 
neer—B.S. in M.E., Aeronautical 
Engineering Option, 1936. Candi- 
date for M.S. degree in Mechanical 
Engineering with graduate work to 
be completed during first year after 
release from active duty. Two years’ 
experience Machine Tool Design and 
Drafting; three and one-half years’ 
experience in Aircraft Propeller De- 
sign and Vibration Research; one- 
half year experience in Aeronautical 
Research; thirty-nine months’ service 
as officer in Army Air Forces Air 
Technical Service Command’s Engi- 
neering Division Laboratories and 
Central District as Project Officer. 
Highest references. Location near 
New York City preferred. Address 
inquiries to Box 376, Institute of the 
Aeronautical Sciences. 


Development Engineer—Graduate 
Engineer, B.S. in Ae.E., with 61/2 
years of aircraft and machine design 
experience, including design of and 
fabrication contact for varied mech- 
anisms, landing gears, and hydraulie 
units. Location in Eastern district 
preferred. Particularly interested in 
smaller company with expanding post- 
war plans, in which advancement is 
possible along with the company. 
Address inquiries to Box 375, Insti- 
tute of the Aeronautical Sciences. 


Stress Analyst, Design and De- 
velopment Engineer—B.S. in aero- 
nautical engineering; five years’ ex- 
perience in aeronautical engineering 
after graduation. Structural design 
and analysis experience with large 
manufacturer of military landplanes 
and seaplanes. More than two years’ 
work in the investigation and de- 
velopment of new structural mate- 
rials and types of construction in- 
cluding magnesium, plastics, sand- 
wich construction. Experience in 
latest structural test methods; one 
and-a-half years’ experience as design 
project officer in Bureau of Aero- 
nautics with engineering cognizance 


over production and experimental 
models. Desires permanent position 


as assistant design project engineer or 
as structures analytical or test engi- 
neer with East or West coast manu- 
facturer. Address inquiries to Box 
374, Institute of the Aeronautical 
Sciences. 


Engineer, Development or Chief— 
Over 25 years on airplane design, 
accessories development, operations 
engineering, technical writing, and 
executive work. Wide experience 
with all types of materials; inventive 
and possessing initiative. Recent sal- 
ary $7,500, but will consider proposi- 
tion. Eastern part of U.S. preferred 
but not essential. Address inquiries 
to Box 372, Institute of the Aero- 
nautical Sciences. 


Jet Propulsion Engineer—M.E., 
M.S. Worked with rockets several 
years before Pearl Harbor. Asst. 
Director of Research of O.S.R.D. 
laboratory where bazooka was de- 
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veloped. Desires contact arms, air- 
plane, or engine manufacturers, and 
others interested in setting up an 
independent jet propulsion research 
laboratory for developing rockets, 
jets, athodyds. Address inquiries to 
Box 371, Institute of the Aeronautical 
Sciences. 


Director of Flight Training—Rank- 
ing Naval Officer available soon, de- 
sires position as Director of Flight 
Training Program for progressive 
University. Ten years’ teaching, 24 
years’ aviation. Mechanics, Flight, 
and Ground Instructor ratings. Or- 
ganization and operating experience. 
Address inquiries to Box 368, Insti- 
tute of the Aeronautical Sciences. 


Air-Line Service Engineer—B.S. in 
Aero. Eng. Over five years with 
major air line specializing in service 
problems on some trainers and most 
types of air transport aircraft. Ex- 
perienced in troubleshooting, estab- 
lishing service procedures, etc. Has 
supervised engineering projects. De- 
sires similar position with small air 
line or aircraft manufacturer. Ad- 
dress inquiries to Box 367, Institute 
of the Aeronautical Sciences. 


Aeronautical and Structural Engi- 
neers—Recently formed engineering 
organization is interested in contact- 
ing aircraft manufacturers to do engi- 
neering for entire airplanes or major 
components. Will assume full re- 
sponsibility for stress analyses and 
C.A.A. negotiations. All members of 
this group have held responsible aero- 
nautical engineering positions in both 
small and large companies during the 
last ten years. Address inquiries to 
Box 366, Institute of the Aeronautical 
Sciences. 


Gear Expert and Mechanical Engi- 
neer—Also has considerable aero- 
nautical experience. Fine leadership 
qualities coupled with analytical mind. 
M.I.T. graduate. Age 31. Desires 
responsible position with consulting 
firm or other organization. Address 
inquiries to Box 365, Institute of the 
Aeronautical Sciences. 


Administrative Engineer—B.S. in 
A.E. from University of Michigan. 
Graduate of Civilian Pilot Training 
and possesses civilian pilot’s license. 
Also holds an Aircraft Mechanic Cer- 
tificate. Graduate of an accelerated 
course in Maintenance Engineering 
at Yale University. At present Ad- 


ministrative Officer assigned to an 


Aircraft Maintenance Unit, A.A.F. 
Would prefer employment by a com- 
mercial air line. Will be available 
within the next four months. Address 
inquiries to Box 364, Institute of the 
Aeronautical Sciences. 


Engineer—Aeronautical Graduate. 
Familiar with research of transport 
aircraft and technical writing. Manu- 
facturing and air-line experience, 
maintenance and operations. Ad- 
ministrative, writing, and sales ability. 
Desires position in engineering sales 


\ 

Fin 


AERONAUTICAL ENGINEERING 


¥ 
> 


REVIEW—NOVEMBER, 1945 


Portrait of Randolph C. Wa.ker by John Carlton 


NOW SERVE MEN AT PEACE 


The creative engineering which armed our 
men for Victory has no less a responsibility in th 
of peace ahead. Now that the war is won, we ha 
job of making this a better world. 


AIREON produced huge quantities of commu 


tions and radar equipment and other machin 


waging war. Its achievements were equal to its | 
responsibilities, and its workers established an outstand 


ing record of performance. 


AIREON enters peacetime production with an 


engineering organization, highly skilled personn 


great confidence in the future. We have developed 1 


1 


products which will contribute to better living, fo 


manufacture of which all 15 AIREON plants will 


tinue in production. 
In order to extend our usefulness we recent] 


NEW YORK . GREENWICH CHICAGO + KANSAS CITY OKLA 


lished an experimental laboratory in Greenwich. 
AIREON’s creative engineering in radio communica- 
tions, electronics, musonics and hydraulics will team 
with production proficiency in contributing devices 
for future service. 

In peace, as in war, AIREON will stand for quality 
and performance. 
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writing or as a technical consultant 
jor aviation or nonaviation industry. 
Address inquiries to Box 368, Insti- 
tute of the Aeronautical Sciences. 


Aeronautical Engineer—S.B. in 
Aeronautical Engineering, Massachu- 
setts Institute of Technology. 27 
years old. Over 6 years of design and 
structures experience, desires position 
with West Coast Aircraft Manufac- 
turer. Available immediately. Ad- 
dress inquiries to Box 360, Institute 
of the Aeronautical Sciences. 


Stress Analyst and Design Engineer 
—B.S. in Mechanical and Aeronauti- 
cal Engineering from I.I1.T. Have 
had experience in large eastern aircraft 
corporation as design engineer since 
graduation in June. Have had much 
study in stress analysis in structures and 
intend working for masters’ degree. De- 
sire position in structural design or stress 
analysis. Any location considered. 
W.M.C. compliance and draft exempt. 
Address inquiries to Box 359, Institute 
of the Aeronautical Sciences. 


Aeronautical Engineer—Ten years’ 
experience teaching aeronautics and al- 
lied subjects. At present employed by 
Navy Department in aerodynamicanaly- 
ses of military aircraft, including con- 
siderable work in jet propelled types. 
Desires a teaching position in the south 
or southwest by winter or spring term. 
Address inquiries to Box 358, Institute 
of the Aeronautical Sciences. 


Engineering Service and Sales Rep- 
resentative—Engineering Degree, to- 
tal of 10 years’ aircraft design, accessory 
and sales engineering, hydraulic and con- 
trol equipment experience. Extensive 
contacts, services, aircraft plants, indus- 
trial and marine field. Seeking position 
in engineering or engineering sales or as 
technical representative in aviation or 
allied field. Address inquiries to Box 
357, Institute of the Aeronautical 
Sciences. 


Aeronautical Equipment and Sales 
Engineer—Graduate engineer with 
14 years’ experience in civil and military 
aviation specializing in the sales and 
service of aircraft instruments and equip- 
ment. Recently released from active 
service in the Army Air Forces after 6 
years devoted largely to pilot training 
and aircraft and equipment. testing. 
Over 5,000 hours as pilot in military and 
civil aircraft. Interested in position 
offering executive responsibilities in the 
interest of sales and service within this 
country or abroad. Will consider any 
position where a broad background in 
aviation development, initiative, re- 
sponsibility can be employed. Avail- 
able for immediate employment. Ex- 
cellent references. Address inquiries to 
Box 356, Institute of the Aeronautical 
Sciences. 


Design Specialist—B.S.Ae.E. Ten 
years’ experience private pilot, experi- 
mental engine testing, stress analysis, 
preliminary airplane design, contract 
administration, responsible for the de- 
sign and manufacture of numerous en- 
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gine installations ranging from 165 to 
3,000 hp., as well as turbo and turbo- 
jets. Excellent background in coordi- 
nation of production and tooling ac- 
quired in capacities of project engineer 
and design section manager. Widely ac- 
quainted in the industry east and west. 
References based upon accomplish- 
ments. Desires affiliation in responsible 
capacity with progressive engineering 
organization. Address inquiries to Box 
354, Institute of the Aeronautical 
Sciences. 


Industrial Engineer—B.S.M.E. 
Eleven years’ experience in selecting 
equipment and supervising installa- 
tions for aircraft manufacturing proc- 
esses, including experience in pro- 
duction of airplane motors; also 
twenty-five years’ experience in the 
automotive engineering and produc- 
tion field. In a position to do con- 
sulting work as industrial engineer. 
Address inquiries to Box 353, Insti- 
tute of the Aeronautical Sciences. 


Engineer—B.S. in M.E. 
married, two dependents. Seven years’ 
varied aircraft engine experience. Past 
positions include Test Engineer, Super- 
visor of Carburetor Test Laboratory, 
and Assistant Chief Inspector. Desires 
engineering position doing experimental 
research or product development. East 
Coast preferred. No objection to travel- 
ing. Address inquiries to Box 350, In- 
stitute of the Aeronautical Sciences. 


Development Engineer, A.E. gradu- 
ate. Experience includes complete de- 
velopment and sales engineering of aero- 
nautical and mechanical accessories and 
instruments. Background of light plane 
and military aircraft design. Private 
pilot. West Coast location preferred. 
Address inquiries to Box 349, Institute 
of the Aeronautical Sciences. 


Engineer—M.E. Degree (1948). 
Worked nine months as assistant project 
engineer on electromechanical devices 
before entering the Navy. Honorably 
discharged after service as radio tech- 
nician. Engaged as aerodynamicist 
since February, 1945, on jet-propelled 
aircraft project. Desires position in 
New York City where experience in 
electromechanics and aerodynamics can 
be utilized. Address inquiries to Box 
347, Institute of the Aeronautical 
Sciences. 


Tool and Gage Foreman—Past 5 
years in designing, planning, and 
supervising gage manufacture. Experi- 
ence covers other types of precision tools 
such as broaches, dies, etc. Previous ex- 
perience in tool and die work outside of 
aircraft industry. Thoroughly versed in 
Tool Steel Heat Treating, Nitrioning 
Process, Stabilizing, Immersion type 
and Open Hearth Furnaces. Connected 
with large aircraft manufacturing plant. 
Seeking position as Foreman or Assist- 
ant Foreman with reliable firm, not nec- 
essarily aircraft. Willing to locate any- 
where in United States and Possessions. 
Address inquiries to Box 346, Institute 
of the Aeronautical Sciences. 


Age 27,° 
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Registered Professional Aeronauti- 
cal Engineer—Has successful con- 
sulting practice; would like to repre- 
sent a responsible aviation corpora- 
tion or air-line company in the Detroit 
and lower Michigan area. Graduate de- 
grees from two universities; 8 years’ ex- 
perience as consultant, engineer, execu- 
tive and professional man. Services 
could cover all fields such as engineering 
and sales contacts, technical and pro- 
fessional representative, etc. Perma- 
nent appointment with modest monthly 
retainer fee desired. Address inquiries 
to Box 345, Institute of the Aeronautical 
Sciences. 


Senior Aerodynamicist—Over 20 
years’ experience in aeronautics. Ex- 
cellent theoretical background. Now 
Research Engineer with big company. 
Desires permanent responsible position, 
preferably as Consulting or Research 
Engineer. Address inquiries to Box 344, 
Institute of the Aeronautical Sciences. 


Aeronautical Engineer—B.S.M.E., 
University of Colorado; M.S. Aero. 
Eng., Massachusetts Institute of Tech- 
nology. Five years’ experience: 4 
years with A.T.S.C., Engineering Di- 
vision, Wright Field in Flutter, Aircraft 
Dynamic Load Measurement, and gen- 
eral development of mechanical and 
electronic instruments and recording 
equipment. Desires position in instru- 
ment research and development and 
flight test engineering. Address in- 
quiries to Box 342, Institute of the 
Aeronautical Sciences. 


Helicopter Chief of Structures— 
Two years’ Chief of Structures, Si- 
korsky Aircraft, formerly Chief Stress 
Analyst other leading rotowing manu- 
facturer. Licensed professional engi- 
neer, New York, New Jersey, Con- 
necticut, Pennsylvania. Twenty years’ 
structural designing background. Ad- 
dress inquiries to Box 341, Institute of 
the Aeronautical Sciences. 


Engineer—B.Ae.E.; M.S. in M.E.; 
Ph.D.; Aeronautics major. Holds 
pilot’s license and C.A.A. ratings to 
teach all phases of ground school. 
Prefers position in industry but will 
consider a university position with re- 
search and consulting possibilities. 
Location on west coast preferred but 
not a limitation. Address inquiries 
to Box 336, Institute of the Aeronau- 
tical Sciences. 


Research and Development Engi- 
neer, B.S. in E.E.; M.S. in Ae.E. 
Three years’ experience in propeller 
stress analysis, previous experience in 
electronic equipment and some experi- 
ence in control mechanism design. 
W.M.C. compliance. Highest refer- 
ences. Must do essential work. Ad- 
dress inquiries to Box 333, Institute 
of the Aeronautical Sciences. 


Graduate Aeronautical Engineer— 
Bachelor and Master of Aeronautical 
Engineering degrees from N.Y.U. 
Two and one-half years’ engineering 
in aircraft manufacturing and 2!/, 
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MOTORS -— AiResearch has designed 


and is now building 400 cycle single and three 
phase motors for actuators, a unique develop- 
ment in the aircraft field. They range from 
1/50 to 1/4 horsepower and are equipped with 
the newly developed AC brake. Each is small, 
compact, precision built and designed to oper- 
ate under extreme conditions, including tem- 
peratures ranging from —65 degrees to +165 


degrees F. 


AiResearch — manufacturers of AIR CONTROL equipment for mili- 
tary and commercial aircraft * Cabin Pressure Regulating Systems 
Engine Oil Cooling Systems * Supercharger Aftercooling Systems 
Temperature Control Systems * Engine Intercooling Systems * Auto- 
matic Exit Flap Control Systems 
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National Light Aircraft Meeting 


The National Light Aircraft Meeting of the Institute was held on October 4 and 5, 1945, in the small auditorium of the Horace H. 


Rackham Educational Memorial at Detroit, Mich. 
and operation of personal lizht aircraft. 


The purpose of the two-day meeting was to study problems in design, construction, 


Trends of design for the future were discussed and new developments in aircraft radio were described. Stress investigations of 
materials developed during the war and now available for use in the construction of commercial airplanes were reported. Other papers 


compared the relative merits of low-wing and high-wing aircraft and investigated the design of their undercarriages. 


with the problem of ground vibrations of helicopters. 


One analysis dealt 


The complete program of the meeting and the available abstracts follow: 


Thursday, October 4, 2 P.M. 


Chairman: Arnold M. Kuethe 
Professor, Department of Aeronautical Engineering, University 
of Michigan 


Elimination of Direct Reading Compass Errors by Proper 
Aircraft Design—J. Manildi, G. M. Giannini & Co., 
Inc. 

The earth’s magnetic field is affected within the airplane by 
permanently magnetized iron, by soft iron which exhibits a vari- 
able magnetism depending on its position in the earth’s field, and 
finally by electrical circuits. 

The sum of the distortions caused by these three sources is con- 
siderable in certain airplanes and necessitates the use of remote 
indicating compasses, the transmitter of which is placed in a loca- 
tion where the magnetic field is least disturbed. 

By using certain detail design practices, it is possible to control 
magnetic conditions in the cockpit so as to obtain a very uniform 
field and permit the use of a direct reading compass with all the 
accuracy afforded by a remote compass, and with a resultant 
economy in weight. This is of particular interest to the small 
airplane design engineer. 

Design data and practice directed to reduce the magnetic 
distortion are outlined in the paper. P 
Itinerant Aircraft Radio—H. T. Sagert, Sales Manager, 

Aviation Radio Division, Lear, Incorporated. 

An analysis and review of a subject about which there has been 
a dearth of authentic information and which, in view of the im- 
petus to postwar itinerant flying, is especially timely. 

Relationships between the individual pilot and the type of air- 
craft, the nature of his flight operations, the selection of his radio 
and accessories, as well as maintenance and service facilities avail- 
able are presented. 

Explanations readily understood are given on the “whys” and 
“wherefores”’ of antenna and power requirements. Electrical and 
mechanical installation considerations are presented along with 
suggestions as to the operation and care of the equipment. A 
simplified explanation of the Federal Communication Commis- 
sion’s requirements of aircraft radio station licenses is included. 

A preview of the bright prospects that V.H.F. radio promises to 
personal aircraft radio balances the paper. 


Thursday, October 4, 7:30 P.M. 


Chairman: Peter Altman 
Sonsulting Engineer 


The Pilot’s Case for the Low Wing Monoplane—Ralph 

H. Upson, Consulting Engineer. 

In this paper the pilot’s problems are considered as engineer’s 
problems when they are involved with wing location. It is held 
that the low wing not only provides the personal flyer with better 
performance for less cost but also has elements of improved safety 
by reason of superior vision, better crash protection, low center 
of gravity and other practical advantages in comparison to the 
high-wing type. Supplementary problems of navigation and 
control are also considered. It is concluded that the outstanding 
evidence favors the low wing as the safer, cheaper and better air- 
plane, but that best possible results will be realized only when all 
airplanes in the personal class can be standardized to that 
ype. 


w 


Probable Materials of Construction—Post Reconversion 
Light Airplane—F. B. Lane, Chief Engineer, Turret 
Division, Engineering and Research Corporation. 

The writer feels that there has been a great deal of discussion of 
the new light airplanes with a lack of emphasis on new materials 
and types of construction. A review is made describing the past 
materials of construction and their present usage. 

A stress analysis investigation is then made of the most promis- 
ing new materials, and aspects of their weight, cost, reliability and 
maintenance are discussed. The composite wood structure is ex- 
amined and the difficulty of material control and subassembly 
fabrication pointed out. From these considerations an attempt is 
made to determine the most desirable structural materials for the 
new airplanes. 

The conclusion is reached that metal is advisable and that such 
materials as magnesium sheet for skins are probably desirable. 
It is further shown that use of thick skins, either magnesium or 
aluminum alloys, can save cost by eliminating much of the inter- 
nal bracing and structure. It is argued that the improvements in 
the use and manufacture of the magnesium alloys made during 
the war should now be utilized by the light-airplane industry. 
Proponents of the nonmetallic materials undoubtedly will take 
issue with some of the conclusions. The paper is not strictly con- 
clusive since the subject is recognized as controversial but it is 
intended to stimulate discussion of the new materials. 


Friday, October 5, 2 P.M. 


Chairman: Walter Jamouneau 
Chief Engineer, Piper Aircraft Corporation 


Ground Vibrations of Helicopters—M. L. Deutsch, Dy- 
namics Branch, Aircraft Laboratory, Engineering Divi- 
sion, Air Technical Service Command. 

The problem of “ground resonance”’ in helicopters is discussed 
with emphasis on practical considerations. The theory is briefly 
reviewed and the results are stated. Formulas are given which 
enable calculations to be carried out for the center of the range of 
instability, the critical speeds for fly-wheel type resonance, and 
the damping required to eliminate the range of instability. Land- 
ing gear and blade dampers are discussed and, finally, methods of 
test are considered. 


Compatibility of Roadability and Landing Ability of 
Undercarriages—Reinhardt M. Rosenberg, Design Spe- 
cialist, Nashville Division, Consolidated Vultee Aircraft 
Corporation. 


The sprung weight, center of gravity location, mass moments 
of inertia, and velocity of translation define the dynamic charac- 
teristics that are required of an undercarriage from the stand- 
point of ride comfort in road-borne vehicles. 

It is shown how an undercarriage should be designed for ride 
comfort, and these principles are applied toa fictitious, small air- 
plane of a configuration that is conventional except for a four- 
wheel undercarriage. 

In addition to the parameters named above, the stalling speed, 
sinking speed, gross weight, and L/D ratio are required to design 
an undercarriage that is satisfactory for landings. 

The undercarriage, designed for ride comfort, is then subjected 
(analytically) to a landing and investigated for adequacy. It is 
shown that: 

(1) The spring stiffness is insufficient. 

(2) The maximum deflection is insufficient. 
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aw waral. 


The ARMY and NAVY exacting requirements of flexible hose 
assemblies “WHICH MUST NOT FAIL” was faithfully pro- 
duced through the entire war period. Now FLEX-O-TUBE is 
devoting attention to the important work of supplying flexible 
hose assemblies of like character for postwar transportation, 
maintaining these same high standards. 


THE FLEX-O-TUBE COMPANY is setting the pace in flexible 
line developments for CARGO SHIPS. 


“BE SURE WITH FLEX-O-TUBE HOSE 
ASSEMBLIES AS THEY ARE CORRECT” 

LAFAYETTE at 14th AVE., 

DETROIT 16, MICHIGAN 

Offices: CHICAGO - FORT WORTH 

LOS ANGELES - NEW YORK 

SEATTLE - TORONTO, ONT. 
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(3) The maximum damping permissible for ride comfort is not 
sufficient to dissipate the energy of the airplane in land- 
ing. 

(4) The airplane is longitudinally unstable on the ground. 

(5) When the nose wheels are steerable in the manner of those 
of an automobile, and under certain conditions of side wind, the 
airplane may present a hazard from the standpoint of overturn- 
ing. 

Finally, ways are indicated of combining all requirements in 
one vehicle. The fact that the vehicle does not have wings (and 
perhaps tail assembly) in the same position on the ground as in 
the air may be utilized to effect a shift in the center of gravity. 
This may achieve longitudinal stability in take-off runs. If, 
furthermore, the spring suspension is designed for ground travel 
only, the first of the named incompatibilities disappears. The 
stroke of the damper will then have to be sufficiently long to 
absorb the energy of landing in one stroke. In this manner, it 
may be possible to design an undercarriage that is satisfactory 
for ground travel as well as for landing. 
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Friday, October 5, 7:30 P.M. 


Chairman: William B. Stout 


xraham-Paige Motors Corporation 


Control Operation of the Spratt Wing—George Spratt, 
Nashville Division, Consolidated Vultee Aircraft Cor- 
poration. 


Simplified Design for Low-Cost Airplanes—Alfred Mar- 
chev, President, Republic Aviation Corporation. 


By applying the fundamentals of engineering production, the 
volume production of metal units for aircraft can be simplified 
and the costs substantially reduced. Through redesigning and 
retooling, the number of parts for the stabilizer of the Republic 
“Seabee” Amphibian was reduced from 42 to ten, and in static 
tests it satisfactorily supported 110 per cent ultimate load. 
Similar experimental designs of other parts are shown to have 
resulted in similar economies in production time and cost. 


Personnel | 
Opportunities 
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years’ engineering in air-line main- 
tenance and operation. Recently 
completed engineering and economic 
studies on major postwar aircraft for 
air-line operation. Will receive Mas- 
ters in Commerce and Finance in 2 
years. Draft exempt and release 
available. Excellent references. Ad- 
dress inquiries to Box 332, Institute 
of the Aeronautical Sciences. 


Aeronautical Engineer—Pilot— 
Graduate engineer over 15 years’ ex- 
perience in design, research, and 
manufacturing; eight years as experi- 
mental test pilot; eighteen years’ fly- 
ing experience. Desires position with | 
company offering postwar future com- | 
bining engineering and flying. Past 
employment includes several years as 
consulting engineer and chief engineer 
with large company. No objection to 
traveling. Address inquiries to Box 307, 
Institute of the Aeronautical Sciences. 


Production Executive— Mechanical 
engineer with five years’ administra- 
tive experience in all phases of air- 
craft construction including line as- 
sembly methods, tool and jig design, 
and one year as Director of Experi- 
mental. Served ten years as Works 
Manager of large plant fabricating 
precision metal parts for automatic 
actuating mechanisms. Thoroughly 
familiar with modern precision ma- 
chine shop practice, serving eight 
years as Plant Manager. Manu- 
facturing experience totals 26 years. 
Automotive background. Enjoys a 
wide acquaintance among subcon- 
tractors in central and eastern area. 
Will travel. Address inquiries to | 
Box 292, Institute of the Aeronautical 
Sciences. 


Plan New te Attend | 
Ninth Wright Brothers Lecture 


U. S. Chamber of Commerce Auditorium 


Dr. Harold Roxbee Cox, Associate Fellow of the Institute and 
Fellow and Vice-President of The Royal Aeronautical Society, | 
has been selected as the Lecturer for 1945. His subject will be 


The lecture will be discussed by leading scientists and engineers. 


Grand Ballroom 


Lt. Gen. James H. Doolittle, Past-President and Fellow of the | 
Institute, will be the guest speaker at the dinner. The complete | 
program of the dinner and of the honors and awards to be presented 
will be sent to all members of the Institute during December. | 


Columbia University 


The complete program of the technical sessions of the Fourteenth 
Annual Meeting will soon be available for national distribution. 


Members and others planning to attend meetings and dinners 
| of the Institute are urged to make early train and hotel reservations. 


Washington, D.C. 
Monday, December 17, 1945 | 


British Aircraft Gas Turbines 


.A.S. Honors Night Dinner | 


Hotel Waldorf-Astoria, N.Y. 
Monday, January 28, 1946 


Fourteenth Annual Meeting 


New York, N.Y. 
January 29, 30 and 31, 1946 
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FOR AIRCRAFT ENGINES ...AITRCRAFT SPARK PLUES 


The BS trademark has symbolized 
the highest development in aviation 
spark plugs for more than a quarter 
of a century. BS spark plugs—both 
ceramic-insulated and mica-insulated 
—are designed and manufactured to 
combine utmost reliability with the 
economy of long life and efficient, 


trouble-free performance. 


\ 
THE BS coRPORATION 


136 W. 52nd St., New York 19, N. Y. 


Manufacturers of both ceramic-insulated and 


mica-insulated aviation spark plugs. Contrac- 
tors to the United States Army, Navy and 
Coast Guerd and Aircraft Engine. Builders 
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Accessories and Equipment 


Payload and Long Range. Sir Alan 
Cobham’s method of transferring fuel 
from one aircraft to another in flight is 
detailed. Indicating the value of being 
able to refuel airplanes in the air, the 
article gives particulars about the spe- 
cial equipment developed for the Cob- 
ham system, as well as about the devices 
used for safeguarding against accidents 
during the transfer. The process of 
refueling in the air is traced through its 
three stages: the making of contact be- 
tween the ‘‘tanker’ aircraft and the 
“receiver” plane; the transfer of the 
fuel; and the “breaking away.” At- 
tention is called particularly to the 
means of making contact, stated to be 
completely reliable, which is effected 
by firing a sort of line-carrying harpoon 
from the “tanker” into the curve of a 
line trailing from the ‘“‘receiver’’ plane. 
Flight, August 23, 1945, pages 200-204, 
12 illus. 


Aerodynamics 


Effect of Temperature Lapse Rate 
on Recovery from Compressibility 
Dives. C. E. Pappas and M. G. Har- 
rison. It is shown in the main body of 
the paper that the effect of a tempera- 
ture inversion may be such as to make 
recovery from a compressibility dive 
impossible. Statistical data show that 
more accidents have resulted from com- 
pressibility dives between late Novem- 
ber and early May and in northern 
areas where the ground temperatures 
might be expected to be low. Because 
of the airplane’s high speed and high 
wing loading, a Mach Number is 
reached in the dive where the airflow 
adjacent to the airfoil breaks down and 
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The views and opinions 
expressed in this section 
are exclusively those of 
the writers or publications 
named. They are in no 
case to be construed as 
those of the Aeronautical 
Engineering Review or the 
Institute of the Aeronauti- 
cal Sciences. 


there develops what is known as a com- 
pression shock. It is proved that the 
Mach Number depends only on the 
equivalent air speed and pressure. For 
a constant value of drag and C,, the 
Mach Number is a function of the pres- 
sure only. Airplane inertia effects are 
shown to be an important consideration 
in determining the Mach Number dur- 
ing the dive when temperature inver- 
sions occur. Charts are included to en- 
able the pilot to determine the Mach 
Number by knowing the pressure alti- 
tude and equivalent air speed. Journal 
of the Aeronautical Sciences, October, 
1945, pages 379-384, 9 illus. 

A General Stability Index for Flow 
Near Plane Boundaries. Hunter 
Rouse. The writer proposes a general 
criterion for the stability problem in 
fluid mechanics, in an effort to provide 
a physical picture of the controlling fac- 
tors which will be within the grasp of the 
average engineer. He states that al- 
though the stability index proposed does 
not have the justification of rigorous 
mathematical derivation and has not 
evolved from extensive laboratory study, 
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it does stem from logical and almost 
self-evident dimensional and _ physical 
concepts, and its general significance is 
indicated by experimental data already 
at hand for several basically different 
types of fluid motion. 

The formulation of the index is ex- 
plained, with reference to flow in a lami- 
nar boundary layer along a flat plate, 
flow through pipes, and flow between 
parallel boundaries. In remarks con- 
cerning the general significance of the 
index it is noted that if such additional 
variables as boundary curvature or 
density gradient were involved in the 
problem, the same stability index would 
then obviously assume the role of a de- 
pendent variable, its magnitude for 
critical conditions becoming a function 
of the boundary geometry or of either 
the Froude Number or the Richardson 
Number. Journal of the Aeronautical 
Sciences, October, 1945, pages 429-431, 
1 illus. 

The Aerodynamic Performance of 
Small Spheres from Subsonic to 
High Supersonic Velocities. A. C. 
Charters and R. N. Thomas. Smooth 
spheres, °/i5 in. in diameter, were fired 
through a group of photographic sta- 
tions spaced at intervals along the tra- 
jectory. Each station recorded an im- 
age of the sphere and of the pattern of 
the surrounding shock waves. The suc- 
cessive times of operation of each sta- 
tion were recorded on a precision chro- 
nograph and were combined with the 
distances to determine the retardation 
and, hence, the drag. The firings were 
carried out at Mach Numbers from 0.29 
to 3.96 and at the corresponding Rey- 
nolds Numbers from 9.3 X 104 to 1.3 X 
10°. 

The results show that the drag coef- 
ficient is essentially constant at sub- 
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sonic velocities, rises rapidly through a 
relatively broad transsonic region, and 
decreases slowly with further increase in 
velocity in the supersonic region. At 
subsonic velocities, the drags agree well 
with the measurements made elsewhere 
below the critical Reynolds Number. 
However, a close examination of drags 
and separation points showed no evi- 
dence of a critical Reynolds Number for 
this size sphere. It is believed that sep- 
aration phenomena on small spheres at 
supersonic velocities are controlled by 
compressibility effects rather than 
boundary-layer conditions. 

Additional firings were carried out 
with rough °/j.-in. spheres, with smooth 
spheres, and with smooth 1!/>-in. 
spheres to study the effects of roughness 
and size. At supersonic velocities these 
effects change the drag but little. At 
low transsonic velocities the drag coef- 
ficients of the 1'/:-in. spheres fall well 
below the °/;s-in. sphere curve, and this 
difference, combined with changes in the 
wake flow pattern, demonstrates the 
occurrence of a critical Reynolds Num- 
ber for the 1'/.-in. sphere. Journal of 
the Aeronautical Sciences, October, 1945, 
pages 468-476, 9 illus. 

Tailless Aeroplane Control Systems. 
A. R. Weyl. In this further discussion 
of problems connected with the design 
of tailless aircraft, the subject of control 
systems is surveyed. The writer dis- 
cusses ailerons actuated by sideslip 
motion, inset controllers, washout and 
reflexed camber, other aerodynamic 
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controls, and emergency controls. Azr- 
craft Engineering, August, 1945, pages 
237, 238, 5 illus. 

Computation of Compressibility Ef- 
fect on the Flight Envelope. Squad- 
ron Leader H. R. Foottit. A graphical 
method is proposed for correcting a 
maneuvering-flight envelope, or “V-g” 
diagram, to allow for the effects of com- 
pressibility. After a brief explanation 
of the variables that enter into the cal- 
culations of load factors, acceleration at 
altitude, and flight-speed limitations 
when air speeds approach the compres- 
sibility range, the variables are listed 
as (a) increase of Mach Number with 
increase of altitude; (b) decrease of lift 
coefficient with increase of Mach Num- 
ber; (c) increase of stalling speed with 
decrease of the lift coefficient; (d) de- 
crease of maximum obtainable load 
factor with increase of stalling speed. 

The explanations are accompanied 
by equations and graphs. The construc- 
tion of the graphs is described to show 
how the maximum load factor for a given 
airplane can be obtained by reading the 
curves for any indicated flight speed and 
altitude. Specific examples are given 
and conclusions are summarized. Aero 
Digest, September 1, 1945, pages 105, 
106, 109, 176, 7 illus. 


Air Power 


It Must Not Happen Again. V. L. 
lessons that 
learned from the last 
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1945 


postwar era, when Germany by deyi- 
ous methods managed to build up her 
air power, the writer stresses the need 
for firm control of German aviation by 
the United Nations. He outlines some 
of the economic and social problems in- 
volved in exercising such control and 
offers specific suggestions on ways of 
achieving that control. Bases of the 
plans are that all finished and semifin- 
ished German aircraft, engines, and 
accessories be requisitioned by the 
United Nations; the manufacture of 
any aeronautical equipment in Ger- 
many be prohibited; no training on 
powered aircraft of any size, no gliders, 
and no parachute-jumping be permitted; 
all private-flying activity and private 
ownership of aircraft or any other air- 
borne equipment be prohibited. The 
plan also calls for the establishment of 
an international holding corporation 
which would be endowed with perma- 
nent and exclusive concessional rights 
for the possession and exploitation of 
specified German institutions, airfields, 
and installations. It is proposed that 
this corporation in addition be respon- 
sible for research institutions; the main- 
tenance of ground facilities including 
meteorologic stations; and for inter- 
national trunk routes in Germany 
which might have to be operated in the 
interests of European economy. Flight, 
August 16, 1945, pages 175-178, 6 illus. 

Airpower and the Collapse of Japan. 
The part played by air power in the 
War against Japan is traced from the be- 
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ginning of 1944 to Japan’s final defeat. 
In addition to outlining actual events 
that took place, the review gives an 
account of developments in equipment 
and techniques, the numbers of the 
forees and amounts of armament di- 
rected against the Japanese, and Jap- 
anese losses. It indicates how the air 
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events and the gradual acquisition of 
more and more air bases followed the 
Allied overall plan for defeating Japan. 
Attention is called to the interrelation- 
ship between the activities of the Allied 
air forces and those of their land and 
sea forces. Aero Digest, September 1, 
1945, pages 35-39, 188, 191, 192, 6 illus. 


Air Transport 


4,500 Transports. Lt. Gen. Harold 
L. George. Claiming that a commer- 
cial air-line fleet of about 4,500 trans- 
port planes is essential to national se- 
curity, the Commanding General of the 
Army Air Transport Command dis- 
cusses the importance of lowering air-line 
rates so that such a fleet may be main- 
tained. For the needed volume of 
travel, he estimates that commercial air 
carriers would have to provide passen- 
ger service at about three cents per pas- 
senger-mile and cargo rates of about 
30 cents per ton-mile. He also indi- 
cates how the rates might be reduced 
through two basic courses of action: 
(1) by utilizing to the fullest the air- 
plane’s capacity in pay load, as far as is 
consistent with safety; (2) by careful 
analysis, on the part of air carriers and 
aircraft manufacturers, of every factor 
so as to discover and utilize additional 
methods of contributing to the economy 
of air-transport operations. National 
Aeronautics, August, 1945, pages 13, 
14, 26. 

Dehydrated Packaging for Air 
Transport. Robert D. Goodall. 
Based on an inspection trip in the Pa- 
cific theater of war made by personnel 
of the Engineering Division of the Air 
Technical Service Command, data are 
reported regarding dehydrated packag- 
ing for products transported by air. 
Particular consideration is given to the 
ue of metal containers as moisture- 
vapor barriers.and to the development 
of barriers and containers that can be 
reused. It was found that material 
sent and stored in metal containers using 
silica gel desiccant for dehydration ar- 
rived and remained through a long 
period of storage in the same condition 
in which it left the production line. 
Aero Digest, September 1, 1945, pages 
122, 125, 187, 6 illus. 

The Key to Lower Airline Tariffs. 
Joseph L. Nicholson. Means of reduc- 
ing air-transport costs are discussed. 
It is stated that improved aircraft en- 
gines and fuels offer only a partial an- 
swer to the question of lower air fares 
and cargo rates. Lying beyond the 
control of the designer, yet important 
in the total cost of. transporting pas- 
sengers and cargo, are ground and indi- 
rect expenses. Exception is taken to 
the use of set percentages of indirect 
costs in the manufacturer’s per-mile 
cost estimates. Tables show statistical 
comparisons of costs, tonnage volume, 
and operating expenses. Air Trans- 
port, September, 1945, pages 79, 80, 
83. 

The Crimson Route. Capt. Donald 
MeVicar. Stressing the practicability 


of the “Crimson”’ air route across the 
North Atlantic for commercial pur- 
poses, the pilot who pioneered the 
route tells the story of how it was es- 
tablished. It was secretly established 
during the war and equipped with navi- 
gation aids and airport facilities. The 
route, a Great Circle one from western 
Canada to the United Kingdom, is 
credited with being 1,000 miles shorter 
than the best alternative way. Using 
popular airports in western Canada, it 
proceeds to Le Pas, Man., to Churchill 
on the west shore of Hudson Bay, and 
then on across Southampton Island in 
Hudson Bay, Baffin Land and southern 
Greenland, to Iceland, and on_ to 
Prestwick, Scotland. 

time-and-distance comparison is 
given of the Crimson reute and the con- 
ventional route from the west coast of 
Canada to the United Kingdom. Ca- 
nadian Aviation, September, 1945, pages 
44-47, 88, 92, 9 illus. 

I.C.A.N. The functions, organiza- 
tional setup, location, and history of the 
International Commission for Air Navi- 
gation are outlined. An insight is given 
into the work yet to be done by the 
Commission before it ceases operations 
and is merged into the new international 
body provided for by the Chicago Con- 
ference. Functions of I.C.A.N. are 
summarized as: (1) a council charged 
with ensuring the application of the 
Paris Convention of 1919 and its normal 
evolution by proposing to the contract- 
ing States the amendments called for 
by the development of international air 
navigation; (2) a kind of international 


Photograph Courtesy Bardco Manufacturing 
and Sales Company 
To provide electric power for routine and 
special tests of control motors and other 
electrical units, the Bardco portable electric 
power plant was designed in cooperation 
with the Air Technical Service Command. 
The generators of the power plant are driven 
by a four-cylinder, air-cooled, 68-hp. 
Continental aircraft engine, through a step-up 
gear train. 
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parliament having powers at all times 
to adapt the technical regulations to the 
needs of air traffic; (3) a tribunal for 
settling disagreements that may arise 
between contracting States with regard 
to the technical regulations that it has 
power to enact; (4) an advisory com- 
mittee giving its opinion on questions 
that the States may submit for exam- 
ination; and finally (5) an organization 
for the collection and dissemination of all 
information indispensable to airmen. 
Flight, August 30, 1945, page 234. 

The Airlines—In War and Peace. 
Donald W. Douglas. The President of 
Douglas Aircraft Company, Ine., re- 
views the accomplishments of the Air 
Transport Command, Naval Air Trans- 
port Service, Troop Carrier Command, 
and the civil air lines during the war, 
and discusses the air-lines’ place in 
Pan American Airways’ contri- 
butions to air transport are outlined. 
Air Transport, September, 1945, pages 
20-25, 12 illus. 

Plane Sense and Bush Flying. 
Part HI. DaleS. Atkinson. Continu- 
ation of a series of articles analyzing the 
potentialities, costs, rates, and revenues 
of an air-transport operation in the 
northwestern part of Canada. Part III 
discusses the use of load+charts to ex- 
amine the effective carrying capacity of 
an aircraft as a basis for determining 
rates. Such charts are explained in 
connection with three aircraft com- 
monly used in ‘‘bush’’ flying, and with 
weights approved by the Department 
of Transport. The three airplanes are 
the Beechcraft 18A, 640-hp. seaplane; 
the Norseman Mark IV seaplane, 550 
hp.; and the Fairchild seaplane, 450 
hp. Canadian Aviation, September, 
1945, pages 68, 70, 72, 4 illus. 

Bill Long’s ‘“Essair’”? Line. The 
history, operations, and plans of the 
dssair feeder air line are outlined. In 
addition, brief biographic notes tell 
about Major William F. Long, head of 
Essair, and his career in the aviation 
industry. Established in Texas in 1943, 
Essair is stated to be the first air line, 
not in operation when the C.A.B. was 
created in 1938, to be granted a C.A.B. 
certificate for air transportation of per- 
sons, property, and mail; the first air 
line to be certificated for intrastate air- 
transport operation; the first air line 
to be granted a certificate specifically 
labeled ‘‘feeder line”; and the first re- 
cipient of a C.A.B. certificate with limita- 
tions for the purpose of improving 
service at intermediate points. Aero 
Digest, September 15, 1945, pages 42, 
111, 1 illus. 

New Business Through “Air Truck- 
ing.” Don M. Kimsey. As presented 
to the C.A.A., a plan is reported for the 
establishment of regular feeder lines in 
agricultural sections of the United 
States to transport farm products by 
air. The value of this plan as a business 
stimulant is pointed out and it is sug- 
gested that the transportation of fresh 
foods by air also opens an additional 
field for charter aircraft. Actual experi- 
ences of sending farm products by air 
are recounted. Airports, September, 
1945, page 42, 1 illus. 
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ee He got his training in a ball turret! 99 


Never before in the history of flying have so many American 
men and women been trained to build, fly and maintain air- 
craft. Even discounting those who will move to other occu- 
pations during the reconversion period, we have manpower to 
remain secure in the air, both from a military and a commer- 
cial standpoint. 


However, other nations also have great air fleets and trained 
personnel. The question of who will carry the world’s air com- 
merce is likely to be the subject of international bargaining for 
many years to come. The nation which consistently produces 
planes that can be operated at a lower cost will have an “‘edge” 
in such bargaining. 

In developing post-war commercial aircraft, American man- 
ufacturers will enjoy one important advantage over foreign 
competition. The United States today can produce more high- 


octane gasoline than any other nation. We have the crude oil, 
the refining capacity, and facilities for producing large quanti- 
ties of Ethyl antiknock fluid. Commercial quantities of better- 
than-100-octane gasoline could readily be produced. 

By developing engines to fully utilize this superior gasoline, 
American aviation people can give U.S. commercial planes 
superior performance and economy . . . important factors in 
the final determination of who shall eventually have the upper 


hand in peaceful competition. 


Copan 


CHRYSLER BUILDING, NEW YORK CITY 
Manufacturers of Ethyl fluid, used by oil companies to improve 
the antiknock quality of aviation and motor gasolines. 
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Flying the Spitfire XIV. ‘‘Indica- 
tor.’ An analysis of the flying and 
handling characteristics of the Spitfire 
XIV, with the differences in the power 
and equipment of the XIV from those of 
preceding Spitfire types noted. The ar- 
tice also identifies the various Spitfire 
models for which the successive Roman 
numerals stand. In evaluating the fly- 
ing qualities of the XIV, attention is 
ealled particularly to the throttle con- 
trol, the boost and climb, the lateral con- 
trol, the airplane’s reac tion inastall, and 
its aerobatic performance. Flight, Au- 
gust 16, 1945, pages 169-171, 3 illus. 

The French Aircraft Industry. L. 
Graham Davies. Following a visit to 
the Marseilles and Toulouse factories of 
the Government-controlled Aerosudest, 
the writer offers some observations on 
this French company’s current status 
in design and production; the obstacles 
with which French aircraft manufac- 
turers were faced; reorganization and 
reconstruction efforts; and new meth- 
ods and equipment that have been insti- 
tuted since the liberation of France. 
He also reports the specifications and 
features of several French aircraft now 
under construction. These include the 
8.E. 200 flying boat, S.E. 1000 transport 
aircraft, S.O. 161 transport, and S.E. 
2100 flying wing. The Aeroplane, Au- 
gust 10, 1945, pages 161-168, 10 illus. 

A Statistical Comparison. Specifi- 
cations for the Martin Mars and the 
Short Shetland are listed and compared. 
The table also includes an additional 
pay-load analysis of the commercial 
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Airplane Descriptions 


versions of the two flying boats. Com- 
mercial Aviation, August, 1945, page 55, 
2 illus. 

The Allocation of German Type 
Numbers. Part III. A third list of 
type numbers of German military air- 
craft gives brief descriptions of each 
type and the purpose for which it was 
designed. The current list includes the 
Arado, Blohm und Voss, D.F.S., Dor- 
nier, Fieseler, Flettner; Focke-Achgelis, 
Focke-Wulf, Gotha, Heinkel, Henschel, 
Junkers, Kalkart, and Messerschmitt. 
The Aeroplane Spotter, September 20, 
1945, pages 222, 223, 10 illus. 

A Preview of the Avro TudorI. A 
comprehensive survey of the features of 
the Avro Tudor I, a pressurized British 
transport airplane built for high speed 
and long range. Accompanied by notes 
on the methods and equipment with 
which the components are manufac- 
tured, construction characteristics of the 
following are examined: fuselage, wings, 
empennage, undercarriage, power plant, 
and cabins. Particulars pertinent to 
the pressurization assembly, instru- 
ments, and accessories are investigated. 
The survey is supplemented by tables of 
data, performance, and weight figures, 
specifications, and illustrations. The 
Aeroplane, August 17, 1945, pages 185, 
186, 189-191, 12 illus. 

Four-Place Air-Car Is New Road- 
able Project. Brief notes tell about a 
proposed design for a roadable plane in 
which the aircraft’s body (containing 
the power plant) could be detached 
from the air frame and fitted on a spe- 


cial automobile chassis to afford ground 
transportation, within a period of 5 min. 
Called the Airmaster Air-Car, the plane 
would be a four-place, low-wing mono- 
plane pusher with twin tail booms, twin 
rudders, and tricycle landing gear. A 
145-hp. engine would afford a top speed 
of 150 m.p.h. and the range of the air- 
craft is estimated at 500 m.p.h. Speci- 
fications and data for the design are 
listed. Aviation, September, 1945, page 
174, 2 illus. 


Civil Stirling. Following a brief 
announcement of the availability of the 
Short Stirling as an 18-passenger, mail, 
and freight aircraft, this article gives 
details of the conversion. It describes 
just what the modifications are and how 
the airplane is now fitted to accommo- 
date passengers and cargo. Perform- 
ance curves for the aircraft are shown. 
Flight, August 23, 1945, pages 205-207, 
5 illus.; “Short Stirling—Civil Trans- 
port,” The Aeroplane, August 17, 1945, 
pages 180, 181, 4 illus. 


Back Into “‘Civvies.’’ Design, con- 
struction, and performance details of 
the Avro Nineteen are surveyed. A 
civil version of the Avro Anson, the 
Nineteen is reported to be available for 
immediate use as a feeder-line aircraft. 
The article includes an outline history 
of the Anson up to the time of its re- 
conversion to the Nineteen, an analysis 
of the cost figures for the Nineteen, and 
summaries of three typical loadings. 
Flight, August 9, 1945, pages 144, 145, 2 
illus. 


Dougtas Dt-b 


This oor plan and half section of the Douglas DC-6 shows the arrangement of the 56 seats. The plane, which is approximately 7 ft. longer 
than the DC-4, has a pressurized and air-conditioned cabin. 
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Jack & Heintz, Inc., Cleveland, Ohio, manufacturers of Aircraft Engine Starters, Generators, Gyro 
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c pilots, Gyro Flight Instruments, Magnetos, Motors. 
yro 


H ROM the days of the first wheel on up through the ages, 


increasingly better and more accurate bearings have 
y 


made it possible for man to step up his rate of travel from a 
plodding mile per hour to nearly a thousand times that 


speed today. 


The mechanisms that now hurl a human being through 
the air at twelve miles a minute often call for bearings that 


must run at 400 revolutions a second and more! 


To provide perfectly sized and perfectly matched balls 


for such precise bearings and to sort them fast enough to keep 


pace with the demands of war, the Electronics Department at 
Jack & Heintz developed the Automatic Ball Gauge. 


IT’S DONE WITH ELECTRONICS! 


When fed commercial balls—already graded to a tolerance 
of 1/20,000 inch—this machine sorts them into groups five 
times more accurate! As many as ten size selections can be 
made, each group being separated by only ten millionths of an 
inch, and it’s done fast and automatically. The operator needs 
only to fill the plexiglass hopper and remove the sorted balls. 
One operator handles four machines easily; these four 
machines sort more balls and do it far more accurately 


than 32 skilled operators using conventional measuring 
equipment. 


HOW CAN JACK & HEINTZ HELP YOU? 


The automatic ball sorter is just one example of how Jack & 
Heintz engineers have solved a great many such problems. 
If you are developing new designs or are concerned with 
post-war production problems, this is the kind of engineer- 


ing skill and know-how that is available to help you. 


JACK & HEINTZ 
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The Swift, Globe Aircraft Corporation's new all-metal persona! airplane, is of conventional 


semimonocoque metal construction. 
repair or replacement. 


Aero Digest’s Tabulation of Sta- 
tistical Data on Warplanes Currently 
in Use by the Armed Forces of the 
United States. Statistical data are 
tabulated for 101 U.S. military and 
naval aircraft. The information listed 
includes the name of the plane and man- 
ufacturer, the Army or Navy designa- 
tion, dimensions, weights, engines, per- 
formance figures, and supplementary 
remarks relative to the type of planes, 
distinguishing characteristics, produc- 


All components of the plane are designed for easy 


tion status, et Aero Digest, Septem- 
ber 1, 1945, pages 62, 63. 

Flying the Boulton Paul Defiant ITI. 
Flight Lt. D. A. 8. MeKay. A descrip- 
tion of the Boulton Paul Defiant III 
consists mainly of details about the 
performance and handling characteris- 
tics of the plane. However, data re- 
garding the raft’s construction and 
design are included. Current uses of 
the Defiant sire noted. The Aeroplane, 


Airports and Aiirfields 


Grass Roots. Leighton Collins. 
This report about private airports in 
northern New Jersey reveals that there 
is a need for improvement of existing 
airports so that they can accommodate 
all types of personal aircraft, and so 
that pilots unfamiliar with a specific air- 
port can be reasonably sure of a safe 
landing. The writer claims that, of the 
3,692 airports said to be operating in the 
United States, only a limited number 
have adequate facilities for accommo- 
dating ‘unfamiliar’ landings of all 
types of personal airplanes. He advo- 
cates Government subsidy for improve- 
ment of these airports. 

The report is based upon an airplane 
tour of Red Bank Airport, Lake Sus- 
quehanna Airport at Blairstown, Hack- 
ettstown Airport, Trinca Airport near 
Andover, Sussex Airport, Radio Fre- 
quency Laboratories field at Boonton, 
Lincoln Park Airport at Lincoln, Mur- 
chio Field near Paterson, Bendix Air- 
port, Caldwell-Wright Field at Pater- 
son, Morristown Airport, Somerset 
Hills Airport at Basking Ridge, and 
Hadley Field near Metuchen and Plain- 
field. Illustrations are included of all 
the visited airports and details noted 
about the quality and distinguishing 
characteristics of each field; types of 
planes which can land on each; special 
techniques for landing on the different 
airports; the ownership of each field; 
its facilities and its features. Air Facts, 
October, 1945, pages 72-96, 14 illus. 


August 31, 1945, pages 246, 247, 4 illus. 
Raising Sagging Runways. Hugh 


A. Wallace. A description is given of a 
method of maintaining a level and rigid 
pavement, which has been used with 
success by the Ohio Highway Depart- 
ment. Hot asphalt is pumped through 
holes bored in the pavement to seal the 
joints and cracks from the bottom and 
stop the pumping of subgrade material 
to the surface. It is explained that sur- 
face water penetrates cracks and satu- 
rates the subgrade. Heavy traffic causes 
a pumping action that forces water and 
subgrade material up through the open- 
ings, causing a cavity to be formed un- 
der the pavement. It is stated that sub- 
sealing has been found the best method 
of ameliorating this condition. Avia- 
tion Maintenance, September, 1945, 
pages 42-46, 128, 16 illus. 

Airport Engineering—A Specialist’s 
Job. Those contemplating the build- 
ing of an airport are advised of the eco- 
nomic value of retaining the services of a 
qualified engineering company that spe- 


cializes in airport construction.  Dan- 
gers inherent relying on the “town 
engineer,’ in regarding the design of an 
airport as purely a civil engineering 


problem, Ol 
mation that 
C.A.A., ure demonstrated. 

However, the article also outlines ex- 
pense-saving preparatory steps that can 
be taken by the community before the 
engagement an airport-engineering 
company. A guide to probable fees 


ending solely on infor- 
be obtained from the 


-NOVEMBER, 


1945 


charged by airport-engineering com- 
panies is included. Airports, Septem. 
ber, 1945, pages 31, 32. 

Expansion as a Governing Factor in 
Airport Planning. Harrison W. Rog. 
ers. A series of development plans js 
submitted for the building of an airport, 
with provision made for the efficient ex. 
pansion of the airport from a smail oper. 
ation to one able to accommodate g 
great volume of air traffie and larger 
aircraft. The plans, shown in various 
stages of development, reveal how ex. 
pansion can be carried out without dis. 
rupting operations entirely. The n- 
cleus of the development is an original 
unit consisting of a small baggage and 
Waiting room with a few offices and g 
roof for spectators, advancing to en- 
larged cargo-handling and personnel ac- 
commodations, while the upper floor is 
altered to contain new passenger facili- 
ties with second-floor loading. Then, 
when plane size increases, two nev 
wings are added to the head of the old, 
reaching out far enough to accommodate 
the larger planes. The article traces the 
continuation of this development to its 
ultimate usefulness. Aero Digest, Sep- 
tember 15, 1945, pages 58-61, 119, 4 il 
lus. 

Nine Thousand Miles of Concrete, 
This article deals with the organization 
and activities of the Air Ministry 
Directorate-General of Works, the bu- 
reau responsible for the design, execu- 
tion, and maintenance of all R.AF, 
buildings and civil engineering works 
throughout the British Empire. In 
describing the operations of the A.M- 
D.G.W., the article is particularly con- 
cerned with the airfield construction 
work it accomplished during the war. 
The Aeroplane, August 31, 1945, pages 
241-243, 6 illus. 

Engineering the Small Airport 
Hangar. Col. B. C. Allin. Specifica- 
tions are suggested for hangars built to 
fill the needs of small airports. The 
types of hangars recommended conform 
to seven specific requirements, namely: 
that they be (1) inexpensively con- 
structed; (2) sturdy; (3) made of good 
materials; (4) fire resistant; (5) inex- 
pensive to operate and maintain; (6) 
arranged in conformance with the lay- 
out of the field as a whole; and (7) so 
constructed as to be practically portable 
if necessary. Western Flying, Septem- 
ber, 1945, pages 50, 52, 86, 3 illus. 
“Hangars for the Private Flyer,” by 
K. E. Van Scoy, Airports, September, 
1945, pages 28, 29, 3 illus. 

No Exclusive Airport Leases. In 
answer to a previous article advocating 
exclusive leases at public airports, the 
Chief of the Airports Service Section of 
the C.A.A. explains why the existence 
of such exclusive rights at airports fi- 
nanced by Federal funds would be re 
straint of competition. He also defines 
the protection which is accorded to the 
airport under the exclusive-right provi- 
sion as it is now construed by the C.A.A. 
Airports, September, 1945, page 22 

Hydroports for the Private Flyer. 
Edward Doherty, Jr. The feasibility of 
floatplane facilities for private planes 
is demonstrated, with the claim ad- 
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Stinson Voyager (50 vsmali plane with Consolidated Vultee 110 The “airplane 
large plane characteristics, its sturdy 150 horse- the airlines asked for’’ is engineered for the ulti- 
power engine develops 133 m.p.h. maximum mate in passenger comfort and operating effi- 
speed, 125 m.p.h. cruising speed. It accommo- ciency. This 30-passenger postwar transport has 
dates four passengers, baggage and sufficient fuel a cruising speed of 275 miles an hour, carries an 
for 500-mile, non-stop flights. 8,000 pound pay load. 


Consolidated Vultee 37 When you enter this great queen of the skies, you will see the graceful 
circular stairway shown on the previous page. From London to New York in about nine hours, it will carry 
204 passengers and 15,300 pounds of baggage with its six engines producing power equivalent to 353 average 
automobiles. As in all Consolidated Vultee planes large and small, passenger comfort and convenience come first. 
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STINSON VOYAGER 150 Every detail of this 
interior spells comfort. Luxurious fabrics, soft, warm 
colors, deep-cushioned upholstery give living room 


BUILT IN BY CONSOLIDATED VULTEE 


INTERIORS CREATED BY HENRY DREYFUSS 


* the glorious feeling of luxurious security 


CONSOLIDATED VULTEE 110 Spacious com- 
fort and that glorious feeling of luxurious security 
are built into “the airplane the airlines asked for’’. 


Spun glass insulation gives quiet relaxation. 


comfort to this private plane. 


CONSOLIDATED VULTEE 37 You can’t believe it. You’re not in the Ritz, you’re in an airplane... 
the latest interior creation by Henry Dreyfuss. Only one word will describe it...and that is the name 
created for it...the ultimate in “‘luxurity”’! 


COMFORT ... absolute and effort- 


ry *$...you can even turn off the sun! 


CONVENIENCE...soft, ample lighting, 


flawless mirrors...a challenge to beauty. 


LUXURY... every corner breathes 
thoughtful care...complete luxurity. 


& 
> 


On Consolidated Liberator bombers, U.S. Royal Airplane tires carried bomb loads mounting 
into the millions of pounds, cushioned their cargo over runways of every type—landed their 
ships and crews safely when “mission completed.” 


AND IT’S 


with ROYAL AIRPLANE TIRES 


Whether for the smallest private air- 
plane, for the modern, postwar trans- 
ports that link our cities at home or 
the queens of the sky that fly the 
oceans of the world, U.S. Royal Air- 
plane tires are built to give to every 
landing and every take-off that glori- 
ous feeling of luxurious security that 
is expressed in the word “‘luxurity.”’ 


With bodies of rayon and nylon, 
pioneered for the Aviation Industry 
by United States Rubber Company, 
these lighter, stronger, safer U.S. 
Royals, like the Stinson Voyager, 
the Convair 110 and the great new 
Convair 37 are designed to lead the 
way to a new concept of air transport 
in a peacetime world. 


Listen to "Science Looks Forward" —new series of talks by the great scientists of America —on 
the Philharmonic-Symphony Program. CBS network, Sunday afternoon, 3:00 to 4:30 E.S.T. 
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yanced that the cost of building such 
facilities is comparatively low. Several 
specific designs for small-seaplane docks 
are suggested, based upon drawings and 
specifications originated by the C.A.A. 
in 1939. Flying, October, 1945, pages 
46,47, 108, 110, 4 illus. 

Building the Small Airport. Part 
vi. Mare Thompson. This current 
installment of an article on small-air- 
port construction deals with buildings. 
Itis explained that it is difficult to make 
recommendations as to the size of the 
buildings because of the great changes 
and growth imminent in personal avia- 
tion. The article states principles of de- 
sign whereby structures may be ex- 
panded. A plan for the buildings is 
shown. The requirements for airport 
buildings and the conditions affecting 
their design are discussed at length. 
Aviation Maintenance, September, 1945, 
pages 50-53, 105, 106, 108, 110, 112, 115, 
116, 5 illus. 

Safety in Airport Operations. Ray 
Brown. Stressing the necessity for 
care and accident-prevention routines 
in all phases of airport operations, the 
writer notes specific means by which 
various types of airport accidents can 
beavoided. His suggestions pertain to 
the establishment and enforcement of 
traffic and taxi patterns, flight-line and 
starting procedures, fire regulations, 
etc, as well as to the carrying out of 
comprehensive rules governing actual 
fying practices around the airport. 
Western Flying, September, 1945, pages 
58, 60. 

Some Pitfalls in Drainage Plan- 
ning. August R. Butler. Certain 
dangers connected with careless or inad- 
equate airport-drainage installations 
are explained, and advice is given on 
how to safeguard against or remedy the 
defects. Drainage mistakes about which 
the airport designer and builder are 
warned are failure to allow for settle- 
ment around inlet structures installed 
within the paved areas of the airport; 
faulty construction of outlets or spill- 
ways used at the edges of fill portions of 
the landing strips; failures along the 
line of the flume; inadequate protec- 
ton of the sump around the inlet; 
we of the paved-gutter type of runway 
drainage; and the false economy of 
dimination of any type of drainage next 
to the paving on full boulevard sections. 
Airports, September, 1945, pages 18, 
19, 68, 6 illus. 

Our Foreign Air Base Muddle. 
Franklin D. Walker. A report is made 
m the complexity of the situation with 
regard to the United States’ titles, 
tights, and interests in American-built 
feign airfields. Problems involving 
US. operating rights are mentioned, 
vhile those connected with the disposal 
ofairports not needed for postwar civil- 
lan Or military use are discussed at some 
lngth. Major difficulties are attributed 
0 the absence of documentary titles, 
lack of a clear-cut U.S. postwar security 
ind economic policy, and incomplete 
records of the original costs of the air- 
Ports, 

In the evaluation of the situation, 
‘nditions in North Africa and the 


PERIODICALS 


PUTTING AN 


OIL COOLER 
to Work-.- 


e Young Oil Texnperature Regulator .. . specially 
developed to automatically keep aircraft engine 


oil at proper temperature. 


ACTION .. . fast and dependable .. . that’s what’s 
required of equipment which must keep pace with the 
stern demands of the sensational ‘*Thunderbolt.”’ 
Hordes of these superb fighting ships treated the Japs 
to the same medicine that made the Nazis yell ‘‘uncle.”” 
Right along with each one went a Young Aircraft Oil 
Temperature Regulator, proudly cutting warm-up 
time and providing the urgently needed anti-congealing 
characteristics for high altitude operation. Fast com- 
pany? Yes, but Young is used to it, pioneering in the 
building of better heat transfer equipment. Whatever 
your aeronautical heat transfer requirements or 


problems ... Young Engineers stand ready to help. 


YOUNG 


HEAT TRANSFER PRODUCTS 


Oil Coolers e Gas, Gasoline, Diesel Engine Cooling Radiators e Intercoolers e Heat Exchangers e Engine Jacket 
Water Coolers e Unit Heaters e Convectors e Condensers e Evaporators e Air Conditioning Units e Heating 
Coils e Cooling Coils e and a complete line of Aircraft Heat Transfer Equipment. 


YOUNG RADIATOR CO., DEPT. 475-L, RACINE, WIS., U.S.A. 
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Treicat of the aviation industry’s tre- 
mendous plans that will materialize in 
the future is Pan American’s proposed 
new giant of the air. To be built by 
Consolidated - Vultee, this enormous 
six-engined Clipper is designed to accom- 
modate 204 passengers and is expected 
to cruise at 310-342 m.p.h., operating 
above the weather at 30,000 feet. 


Supplying the protective coatings for 
flying ships like this is a major task that 
calls for leadership in paint making— 
leadership that springs from intensive 
research, wide experience gained dur- 
ing the war period, and quality control 
in the manufacture of aircraft finishes. 


That's why America’s builders of future 
aircraft can look to “Pittsburgh” with 
complete confidence, no matter how 
big, how difficult the job—no matter 


@PittspurcH 


#Wing span: 230 feet. Length: 182 feet. Upended 
on its wing it would outreach a 21-story building! 
Three of these 204-passenger Clippers at but 50% 
capacity would carry, yearly, 150,106 passengers 
between Honolulu and California — more than 
three times the largest number carried by sea 
and air combined in any year before Pearl Harbor. 


how elaborate the specifications. Our 
unmatched facilities, extensive knowl- 
edge and expert skills are at your com- 
mand. The sky’s the limit! 


“Pittsburgh” Aircraft Finishes are fly- 
ing with the huge Mars, Constellation 
and Superfortress—the big “Cats”—as 
well as with the Hellcat and the Thun- 
derbolt. There is no greater evidence of 
the stamina, long life and protective 
qualities of these famous “fighting fin- 
ishes” than their unsurpassed perform- 
ance under conditions in which such 
aircraft must operate. There is no better 
proof that aircraft manufacturers can 
continue to look to “Pittsburgh” for 
quality-controlled finishes with a PLUS 
over specifications! 


In Addition to a complete line of air- 
craft finishes, “Pittsburgh” offers a wide 
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“Pan-American World Airways 
204-Possenger Clipper# 


They can’t come too big for “Pittsburgh” Aircraft Finishes 


variety of industrial finishes for every 
need. Call on us for interesting facts and 
figures on finishes for your purpose. 


Pittsburgh Aircraft Finishes 


Camouflage Finishes . . . Protective Coatings 
for Wi and Fabric Surfaces . . . Zinc 
Chromate Primers for Metal . . . Lacquers, 
Clear and Pigmented . . . Dopes, Clear and 
Pigmented . . . Sealers and Surfacers for 
Wood .. . Plywood Finishes . . . Paints... 
Spar Varnishes . . . Heat-Resisting Enamels 
. . . Slushing and Sealing Compounds for 
Fuel Tanks . . . Caulking and Glazing Com- 
pounds . . . Chromseal Ribbon Compound 
. . » Fabseal Impregnated Tape . . . Chrom- 
seal Tape . . . Stratoseal Cabin-Sealing a 

. . Army and Navy Specification Finishes 
. .» Commercial Finishes for Post-War. 


PITTSBURGH PLATE GLASS CO. 
Industrial Paint Division, Pittsburgh 22, Pa. 


Factories: Milwaukee, Wisconsin; Newark, New 
Jersey; Houston, Texas; Los Angeles, California; 
Portland, Oregon. Ditzler Color Division, Detroit, 
Mich. The Thresher Varnish Co., Dayton, Ohio. 


Sedusteial 


FINISHES 


PITTSBURGH STANDS FOR QUALITY PAINT AND GLASS 


blies 
parisc 
mote- 
to ind 
fortre 
while 
the ti 
conta: 
manu 
field. 
The 
(1) el 
(2) in 
(3) a 
chute 
suppo 
enclos 
Par 
of tl 
saddle 
assem 
munit 
are sl 
schem 
major 
Septe 
illus. 


Fin 
Part 
ninth 
plana 
under 
volvir 
or an 
in na’ 
by me 
by 
speed 
tables 
more 
gator. 
the ec 
estab] 
obser 
When 
preve} 
runniy 
struct 

The 
locati 
stars, 
tion P 
the { 
Squar 
conste 
Al N; 
tion 
findin 
hight 
In whi 


Midd 
a 
| + Sel 
PE 
ment 
and ¢ 
four- 
featu 
speci 
ment 
} 


irways 
lipper® 


inishes 


for every 
facts and 
purpose. 


nishes 


Coatings 
inc 
Lacquers, 
Clear and 
‘acers for 
‘aints... 
Enamels 
yunds for 
ing Com- 
compound 
. Chrom- 
ing Ta 
Finishes 
War. 


ASS CO. 
sh 22, Pa. 

ewark, New 
, California; 


sion, Detroit, 
ayton, Ohio. 


J 


ES 


ASS 


Middle East serve as a pertinent ex- 
ample. Flying, October, 1945, pages 
96, 27, 114, 116, 118, 120, 3 illus. 


Armament 


Self-Contained Subassemblies Fea- 
ture B-29 Four-Gun Turret. Part I. 
Pp. E. Humphrey. The initial install- 
ment of an article surveying the design 
and construction of the Superfortress’s 
four-gun turret reviews the general 
features of this component, notes the 
specifications that governed its develop- 
ment, and describes the six subassem- 
blies of which it is composed. A com- 
parison between local control and re- 
mote-control systems of gunnery serves 
to indicate the advantages of the Super- 
fortress’s remotely controlled turret, 
while it is pointed out that division of 
the turret’s construction into six self- 
contained assemblies makes for ease in 
manufacturing and servicing in the 
field. 

The six assemblies are separated into: 
(1) elevation and azimuth drive units; 
(2) interrupter and collector assembly; 
(3) ammunition cases; (4) frame and 
chute assembly; (5) ring assembly and 
support castings; and (6) dome and 
enclosure. 

Part I includes specific examination 
of the turret-ring assembly, turret 
saddle, drive units, frame and chute 
assembly, ammunition cases, and am- 
munition booster. Graphic illustrations 
are shown of the assemblies, with one 
schematic drawing outlining all the 
major parts of the turret. Aviation, 


September, 1945, pages 133-137, 10 
illus. 
Avigation 


Finding the Navigational Stars. 
Part IX. Ben C. Kenny. In the 
ninth part of a continued article, an ex- 
planation is given of the mathematics 
underlying the working of a ‘‘fix,” in- 
volving the solution of a spherical triangle 
oran astronomic triangle as it is called 
in navigation. Solutions are explained 
by means of spherical trigonometry and 
by ordinary trigonometry, but the 
speedier and simpler method using 
tables and computers is shown to be 
more practicable for the celestial navi- 
gator. These permit him to determine 
the computed altitude and azimuth and 
establish a line of position based on the 
observation of two navigating stars. 
When conditions such as fog or clouds 
prevent the observation of two stars, a 
tunning fix is obtained, for which in- 
structions are outlined. 

The writer then proceeds to show the 
location of six more of the navigating 
stars, these being Enif in the constella- 
tion Pegasus; Markab and Alpheratz in 
the formation known as the Great 
Square of Pegasus; Fomalhaut in the 
constellation Pices Austrinus; and 
Al Na’ir and Peacock in the constella- 
ton Grus. Directions are given for 
finding and identifying these stars. Two 
tight photographs of the parts of the sky 
inwhich these stars are visible are repro- 
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Relationship of the four main functional properties of eight bearing materials. 


duced, together with diagrams clarify- 
ing their position. Aero Digest, Sep- 
tember 15, 1945, pages 56, 57, 112, 4 
illus. 


Can You Read an Aero Map? M. 
L. Colbert. Defining the importance 
of aero-chart reading in avigation, 
this article contains instructions for 
map interpretation. It tells what to 
look for on an aeronautical chart, what 
the easiest methods of identification are, 
which are the most reliable landmarks, 
and which landmarks are subject to 
change. Skyways, October, 1945, pages 
28, 29, 76, 5 illus. 


Bearings 


Silver Bearings. I. B. Etchells and 
A. F. Underwood. The part the Re- 
search Laboratories Division of General 
Motors Corporation has played in the 
development of silver bearings is out- 
lined. The results of the Division’s 
first studies on silver bearings are enu- 
merated and the faults of early silver 
bearings are described. Information is 
given about the way improvements in 
the running characteristics were ob- 
tained. Other sections of the paper dis- 
cuss performance characteristics, fa- 
tigue, score-resistance and embeddabil- 
ity, corrosion resistance, and the func- 
tional relationship of materials. The 
conclusions are summarized. SAE 
Journal, September, 1945, pages 497- 
503 (Transactions), 27 illus. 


Civil Aviation 


No Port Complete Without Gliders. 
M. Nanson Whitehead. The _ profit 
possibilities in gliders are pointed out 
to aircraft service operators. It is 
shown that good returns can be derived 
from investment in aircraft for towing 
privately owned gliders and in equip- 
ment for glider-training operations. It 
is further claimed that gliders are a 
means of attracting the public to the 
airport and that glider training contacts 
a group of potential customers who 
cannot afford to start their training by 
means of the more expensive power- 
plane instruction. The question of 
whether glider training and power-plane 
instruction can be conducted safely on 
the same field is answered with a de- 
cided affirmative. Airports, September, 
1945, pages 44, 45, 4 illus. 

Flying Stamps. An explanation of 
the plans of the Flying League of 
America also indicates the value of this 
plan for promoting flight training. The 
plan calls for the issuance of free flight 
instruction stamps as bonuses in mer- 
chandising or ‘employee relations” 
programs. Flying, October, 1945, pages 
69, 128, 130, 2 illus. 


Companies 


Rolls-Royce Achievement. Based 
on a speech made by the Chairman of 
the company, facts and figures are re- 
corded relative to the wartime expan- 
sion and development of Rolls-Royce, 
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Like a fine watch, the Allison engine has a “21-jewel movement” — 


assuring dependability and long life. The jewels are the major silver-plated 


and copper-lead cast sleeve-type bearings, which absorb terrific 
loads and high temperatures from shafts revolving 3,000 
times a minute. * Twenty years ago, Allison engineers 
pioneered the development of higher-precision 

sleeve-type bearings to enable engines to 

develop higher horsepower. Today, in- 

stalled in virtually every aircraft engine 

made in this country —as well as Allison 

these bearings have made good — at 

horsepowers far beyond the dreams 

of the Allison pioneers. * Now 

Allison bearings are available 

for other fine engines 

and machines to serve 


a world at peace. 
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Limited. Increases in the number of 
employees, the extent of the facilities 
used, the number of engines produced, 
and the number of spare parts manu- 
factured are noted, in addition to spe- 
cific improvements in the firm’s prod- 
ucts and extension of the general scope 
of its activities. The developments re- 
ported are those particularly applicable 
to the production of Merlin and Griffon 
engines. Aircraft Production, Septem- 
ber, 1945, pages 430-432, 4 illus. 


Control Equipment 


Theory of Automatic Control Sys- 
tems. Donald P. Campbell. In the 
first of a series on the analysis and design 
of automatic control systems for air- 
craft, a brief history of the subject is 
supplied. Definitions are given by ref- 
erence to elementary problems and to 
control systems for surface ships. The 
concepts of closed-loop control-system 
operation are presented and funda- 
mental mathematical equations are set 
down in a form readily applicable to 
any general control system having 
properties similar to those outlined. 
An example is given in the form of an 
analysis of the operation of the system 
used to position the control surfaces of 
an airplane. Industrial Aviation, Sep- 
tember, 1945, pages 62-64, 94, 95, 3 il- 
lus. 

Toward Better Combination Con- 
trols. J. W. Kelly. Marking progress 
toward the achievement of aircraft con- 
trols combining the best features of 
mechanical, electrical, and hydraulic 
actuation, this is a review of successively 
developed combination controls pro- 
dueed by Adel Precision Products Cor- 
poration. Details are given about sole- 
noid-operated selector valves and motor- 
actuated valves, with the advantages of 
each type for particular applications 
indicated. Other equipment described 
include an electrical-hydraulic unit for 
the actuation of light-airplane landing 
gears and flaps; an electrical-hydraulic 
unit designed for emergency auxiliary 
purposes and incorporating a motor, 
pump, reservoir, relief valve, and pres- 
sure and return ports; an electrical- 
hydraulic unit with a_ high-altitude 
pump and tank combination for its 
basis; and three different types of fol- 
low-up systems for power position con- 
trols, utilizing hydraulic power sources. 
One of these systems has a mechanical 
follow-up, the second a hydraulic follow- 
up, and the third an electrical follow-up. 
Aviation, September, 1945, pages 142- 
145, 12 illus. 

Control System of the Lockheed 
Constellation. Clarence L. “Kelly” 
Johnson. A report is made of the prob- 
lms solved in designing the hydraulic 
control system of the Lockheed Constel- 
ition. The advantages offered by the 
tydraulic control-surface booster are 
listed and a detailed description is 
given of the devices that are utilized in 
the control equipment. The work in- 
volved in designing the system, includ- 
ing the building of a full-sized mock-up, 
8 reviewed. Automotive and Aviation 
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Industries, September 1, 1945, pages 28 
33, 96, 98, 102, 105, 16 illus. 

Flexible Shaft Drives; Design and 
Installation Data. William J. Per- 
field. The results of a test program 
conducted by Lear, Inc., for the purpose 
of investigating the characteristics of 
flexible shafting are reported. Design 
data obtained from laboratory tests are 
supplied in graph form. It was found 
that flexible shafting with a case of rigid 
aluminum tubing gives higher efficiency 
than when used with the conventional 
wound casing. The design of a typical 
flexible shafting installation is described. 
Product Engineering, September, 1945, 
pages 594-597, 11 illus. 


Deicing 


De-Icer Pumps Demand Expert 
Care. Techniques are suggested for 
the servicing and testing of Romec 
pumps used for operating deicers and 
instruments. The recommended pro- 
cedures and equipment pertain to the 
inspection and servicing, disassembly, 
inspection and repair, reassembly, test- 
ing, installation, and lubrication ad- 
justment of these pumps. Numerous 
schematic drawings and tables of data 
supplement the directions. Aviation, 
September, 1945, pages 155-160, 12 
illus. 


Design 


Design Analysis of the Martin 
PBM-5 “Mariner.” FE. G. Riley. 
Constructional features of the latest 
version of the Martin Mariner are ana- 
lyzed. It is noted that this aircraft is 
designed to serve as a long-range patrol 
bomber and as a passenger and heavy 
transport plane. Information is sup- 
plied about the flight deck, wing, tail, 
main flight controls, ailerons, rudder, 
tabs, and flaps. Other sections describe 
the bomb controls, engine controls, and 
features of the power plant. Particulars 
are given about equipment.  Illustra- 
tions and drawings reveal design details 


of this aircraft. Industrial Aviation, Sep- 


tember, 1945, pages 7, 8, 10, 12-14, 16, 
18-20, 97, 19 illus. 

Designing a Boom-Tail Pusher. 
Part II. R. G. Naugle. The second 
section of a study of the design problems 
of the boom-tail airplane, especially for 
the private airplane market, examines 
the aerodynamic and structural aspects. 
With regard to the pusher type, com- 
ments are made about the shape of the 
cabin and its fairing in relation to the 
airflow and to the forces acting on the 
boom and tail structure. Among the 
factors considered in connection with the 
airflow are the shape of the windshield, 
the velocity and rotation of the slip- 
stream, the wing down-wash, the drag 
elements, and the placing of fairing to 
combat the tendency to stall. The pro- 
peller location at a high point at the 
rear of the cabin also exerts influences 
on the take-off and landing characteris- 
tics that make it advisable to schedule 
wind-tunnel tests with a powered pro- 
peller early in the development of the 
design. Aerodynamic factors to be con- 
sidered in the design of the booms in- 
clude the boom angle; its fairing; the 
acceleration forces; and the arrange- 
ment for twin fins and rudders with the 
resultant increase in stabilizer-elevator 
effectiveness. The twin tails and long, 
straight elevator are stated to be 
advantageous. Brief remarks are made 
about engine cooling, accomplished di- 
rectly by the air stream or by ducts or 
blowers, either of which involves certain 
aerodynamic provisions. 

The structural considerations are ex- 
amined at length with regard to boom 


stiffness and the loads for which the 
boom-tail structure must be stressed to 
withstand the flight and landing loads. 
The writer concludes that the boom- 
tail airplane must be analyzed as a 
whole from the dynamic point of view 
and the complete structure must be 
checked for vibration and _ incipient 
flutter. He compares the boom-tail 
pusher type with the conventional trac- 
tor fuselage for the private-plane mar- 
ket and suggests that the designer ex- 
plore the possibilities of the tailless 
and semitailless types, as well as the 
so-called ‘“‘two-control,” canard, and 
semiflying-wing types. Aero Digest, 
September 1, 1945, pages 76-78, 182- 
184, 4 illus. 

Tactical Drag. The writer remarks 
about the adverse effects, upon the aero- 
dynamic performance of military air- 
craft, of the increased frontal area 
caused by the addition of combat equip- 
ment. Illustrations show front outline 
views of six fighter and bomber types 
as originally designed, and in the form 
necessitated by the attachment of ex- 
ternal armament and accessories to 
meet tactical requirements. Aeronau- 
tics, September, 1945, pages 50, 51, 6 
illus. 

Structural Arrangement of the 
High-Wing Monoplane. Richard G. 
Naugle. The design features of the 
high-wing monoplane type for a small 
airplane for private flying or for short- 
range general-utility use are analyzed. 
The writer takes as an example his 
Mercury design. He considers the 
basic dynamic loads imposed on the 
fuselage, showing what percentage of 
the total gross weight is represented 
by the various components of the air- 
craft. Relationships between the flight 
structures and landing structures are 
traced with respect to the stresses to 
which the parts are subjected. An ex- 
planation is given of how these design 
features are incorporated in the con- 
struction of the airplane and the ad- 
vantages derived, from the standpoint 
of manufacturing processes, weight 
saving, and ready convertibility for 
different purposes. Western Flying, 
September, 1945, pages 40-42, 66, 68. 
7 illus. 
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Save on Cost and Speed Delivery 


MALLORY 


Standard Electronic Components 


TP capacitors for pling and bypass. Page 19. 
Volume controls. Page 5. 

Wave change switch. Page 11. 

Vitreous resistors for voltage divider circuits. Page 8. 
FP capacitors for filter circuits. Page 20. 

Grid Bias cells. Page 10. 


Tone controls. Page 4. 
WB capacitors. Page 17. 


HETHER you need one part, or several, you will 
find your Mallory distributor probably has the 
part in stock, ready for immediate delivery. Mallory 
standard precision electronic components not only save 
costly tooling, but help to eliminate expensive produc- 
tion delays due to deferred delivery on “special’”’ parts. 


More and more, engineers and designers are taking 
advantage of multiple savings in time and costs by 
specifying Mallory standard circuit selector switches, 
plugs, jacks, volume controls, potentiometers, rheo- 
stats, vitreous resistors, dry electrolytic capacitors, 
dry-disc rectifiers, vibrators, power supplies, and 
other components. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


Consult your nearest Mallory Distributor or write us 
for your copy of the complete and comprehensive 
Mallory catalog. Use it whenever you are specifying 


electronic parts. It 
has complete in- 
formation on all 
parts as to sizes, 
capacities, mount- 
ings and supple- 
mental hardware. 
Remember, Mallory 
approved precision 
electronic parts are 
carried in stock by 
Mallory distrib- 
utors conveniently 
located through- 
out the United 
States and Canada. 
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Design Details of the Goodyear 
Model K Airship. Part III. Capt. 
¢, V. S. Knox. The third part of a 
comprehensive engineering study of the 
Goodyear Model K airship continues 
with data about the power plant and 
accessories. It includes a discussion 
of the airship’s lift principles and the 
methods by which pressure and trim 
are maintained. The check-list pro- 
cedure that the airship pilot follows in 
preparing for flight is outlined. 

Although the design details reviewed 
are those of the Model K as a naval air- 
ship intended for convoy escort and 
patrol duty, the concluding part of the 
article describes the special equipment 
with which the K is fitted when it is 
employed for air-sea rescue work. 
Certain particulars are also given about 
the Goodyear Model M airship. Aero 
Digest, September 1, 1945, pages 70-75, 
180, 10 illus. 


Your Small Plane of the Future. 
William B. Stout. Light-plane features 
that may reasonably be expected by the 
future purchaser are discussed. Point- 
ing out that improvements in types and 
qualities of light planes are dependent 
upon factors of cost and sales volume, 
he investigates problems involved in de- 
veloping the kind of roadable plane 
that he believes is wanted by the public 
at the price the public is willing to pay. 
Problems considered include those of 
cost, performance, safety, structure, 
appearance, and vision. Air Trails, 
October, 1945, pages 24, 25, 92-95, 2 
illus. 


Designing Tomorrow’s Personal 
Plane. Part IV. Ralph H. Upson. 
In the fourth section of a serial article 
about the design of future aircraft for 
personal use, the writer surveys the 
favorable and unfavorable aspects of 
the pusher type as compared with the 
conventional tractor type. By defini- 
tion, the pusher type is limited to the 
directly connected engine and propeller, 
disregarding those drives using exten- 
sion shafts or other transmission de- 
vices. He reviews what he calls the 
obvious difficulties, as well as the “‘con- 
cealed’’ faults that have apparently been 
overlooked in other discussions. Among 
these, consideration is given at length 


to the position and travel of the center . 


of gravity, concluding that for the size 
and class of airplanes involved, the c.g. 
travel of the pusher type will be at 
least 20 to 25 per cent of the mean aero- 
dynamic chord, compared with a maxi- 
mum of 5 to 10 per cent for a well-de- 
signed tractor. Other factors are 
safety, as exemplified principally in the 
matter of vision and propeller protec- 
tion, and with reference to the preven- 
tion of accidents to the airplane, its oc- 
cupants, and others, in the air and on 
the ground; aerodynamic considera- 
tions with regard to airflow, lift, and 
fap design; and cooling and landing- 
gear problems. A summary shows that 
Y comparison with a low-wing con- 
ventional tractor design of equal capa- 
tity, speed, and range, the high-wing 
tieycle pusher will have substantially 
greater size, weight, and cost, larger 
el consumption, slower top speed, 
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faster and longer landing runs, lower 
safety expectation in event of accident, 
and doubtful improvement in overall 
safety. In the favorable category, 
vision is expected to be somewhat im- 
proved, take-off distance about the 
same, and propeller protection generally 
better. 

With regard to the tailless, canard, 
and other types of pusher aircraft, the 
aspects of aerodynamics, control, and 
vision are studied and the pusher found 
to have numerous disadvantages, except 
in certain special cases, such as roadable 
aircraft, seaplanes, or amphibians. 
However, it is noted that one of the 
most important considerations is the 
influence of the propeller slipstream in 
the conventional tractor design. It is 
stated that the turbulent nature of the 
airflow from the forward-mounted pro- 
peller may provide impelling reasons 
for the adoption of the pusher type, es- 
pecially if certain improvements can 
be made, such as aerodynamic surface 
smoothness, better shaft drives for re- 
mote power transmission, lighter and 
smaller power plants, and assistance in 
take-off. Aviation, September, 1945, 
pages 128-132, 2 illus. 

Control Surface Design in Theory 
and Practice. M. B. Morgan and 
H. H. B. M. Thomas. The design of 
aircraft ailerons, elevators, and rudders 
is analyzed in this extensive paper, 
which is divided into three sections. In 
Part I, dealing with practice, design 
problems common to all three controls 
are considered and the difficulties asso- 
ciated with each individual type of con- 
trol are discussed. The problem of con- 
trolling the extremely large aircraft is 
also touched upon. 

Part IT, treating of theory and experi- 
mentation, outlines the present knowl- 
edge of control power and balance and 
describes the way in which theory is 


The trregularity of re- 
cetpt of publications from 
abroad necessitates the re- 
view of articles in issues 
several months late. This 
is done to provide readers 
with information regard- 
ing foreign technical prog- 
ress as soon as the issues 
are available in the United 
States. 


being developed to explain recent 
wind-tunnel results. In Part III con- 
cluding remarks are made on prototype 
testing, instrumentation, and training 
of the flight-test team. Numerous 
charts depict the results of comprehen- 
sive tests and calculations. Tables con- 
tain figures representing current prac- 
tice in control-surface area and other 
factors, and the control forces exerted 
by the average pilot. Appendixes con- 
tain mathematical expositions of the 
theories applied, as well as a verbatim 
report of the discussions that followed 
the presentation of the paper at a meet- 
ing of The Royal Aeronautical Society 
on March 1, 1945. The Journal of The 
Royal Aeronautical Society, August, 
1945, pages 431-510, 36 illus. 

“An Airplane in Every Garage.” 
Daniel R. Zuck. Noting the develop- 
ment progress that has been made, the 
writer explains some of the technical 
problems involved in the evolution of 
a practicable and salable roadable air- 
plane. The factors which he discusses 
as being mandatory for an inherently 
safe and functional plane are roadability, 
nonstalling, glide-velocity limitation, 
two-control, and glide-angle control. 
Examples of roadable planes reviewed 
include the Waterman tailless roadable 
airplane, the roadable autogiro, and the 
Stout Aircar. Aero Digest, September 
15, 1945, pages 53-55, 124, 7 illus. 

Design Analysis of the Fairchild 
C-82 Packet. Part II. Irving Stone. 
This is the concluding half of an engi- 
neering study of the Fairchild C-82 long- 
range transport aircraft. Illustrated 
by numerous schematic drawings and 
photographs, Part II is concerned with 
the flight-control system, landing gear, 
power plants, equipment, and anti-icing 
and heating provisions. In the descrip- 
tions of these components, particulars 
are included about the aileron droop 
mechanism, elevator control, rudder 
control, ventilating system, nose gear, 
landing-gear control, landing-gear door 
operation, and brake hydraulic system. 
Other details pertain to the fuel and 
oil systems, electrical and communica- 
tion systems, furnishings, oxygen sys- 
tem, and fire-extinguisher system. Avia- 
tion, September, 1945, pages 115-127, 
19 illus. 

Aviation Trends. R. G. Worcester. 
Comments are made about present and 
future developments in aircraft design. 
Design trends in carrier-based and land- 
based airplanes are studied with parti- 
cular reference to the influence of reac- 
tion propulsion on the design of the fuse- 
lage, landing gear, and wings. Specula- 
tion about future types includes the 
possibility of reducing the fuel consump- 
tion, the use of automatic control de- 
vices to replace the pilot in combat air- 
craft, and radar-guided bombs. <Aero- 
nautics, September, 1945, pages 52, 53. 

Belligerent Tails. Accompanied by 
remarks about the general trends shown 
in the design of tail assemblies, a group 
of drawings depicts the fins and rudders 
of various planes. The planes are 
American, British, German, and Japa- 
nese single-engined fighters and fighter- 
bombers. Flight, August 16, 1945, page 
179, 1 illus. 
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Photograph Courtesy Air Technical Service Command 


Illustrated here is the general layout for the installation of only one of the many radar devices 
carried by the Northrop P-61 Black Widow night fighters to enable them to make raids despite 
darkness and overcast. Aircraft interception, developed through the facilities of the Radio 


and Radar Sub-Division of the Air Technical S 


ervice Command, permitted the radar operator 


to locate enemy aircraft and to direct the close-in for the “kill.” 


The Mechanism of Spark Ignition. 
J. W. Linnett, E. J. Raynor, and W. E. 
Frost. It is noted that there is still 
much difference of opinion regarding the 
mechanism of gaseous ignition and 
the propagation of flame. Some of the 
theories that have been put forward and 
the experiments that have been con- 
ducted are briefly reviewed. An outline 
is given of experiments conducted by 
W. H. Thompson on the minimum ig- 
nition pressures of mixtures of hydro- 
gen and oxygen in the presence of vari- 
ous added gases. The principal part of 
the paper is given over to a description 
of a repetition of Thompson’s measure- 
ments with a less intense spark, and 
their extension up to pressures of the 
order of half an atmosphere. T'ransac- 
tions of the Faraday Society, August- 
September, 1945, pages 487-498, 3 
illus. 

Multi-Point Injection. Particulars 
are given about the design, operating 
principles, and merits of a multipoint 
fuel-injection system evolved by the 
8.U. Carburettor Company. As _ re- 
lated, the basie feature of the system 
involves the use of a number of plung- 
ers of variable stroke, the number being 
equal to half the number of engine cyl- 
inders to be supplied. The pump is 
driven at crankshaft speed and the 
arrangement is, therefore, such that, 
where a four-cycle engine is to be sup- 
plied, one plunger can be employed to 
supply each of a pair of cylinders alter- 
nately. Differences between the 8.U. 
multipoint injection pump and a Ger- 
man type are also indicated in the ar- 
ticle. Flight, August 16, 1945, page 174. 

The Armstrong Siddeley Cheetah 
25. Complete specifications, perform- 
ance curves, and general descriptive 


Engines 


data are included in a review of the 
Armstrong Siddeley Cheetah 25 engine. 
The history of horsepower development 
from the original Cheetah to the 25 is 
outlined and the points on which the 25 
differs from the Cheetah 15 are indi- 
cated. The Aeroplane, August 31, 1945, 
pages 252, 253, 4 illus. 

Fuel Injection for the Aircraft En- 
gine. Part II. F. J. Wiegand and 
D. W. Meador. Part II of a four-part 
article about the application of fuel in- 
jection to aircraft engines outlines the 
basic metering requirements that any 
fuel-metering device must satisfy. Con- 
sideration is given to the problem of 
automatic control, and to the measure- 
ment of airflow and fuel flow. Items 
that must be considered by the designer 
in laying out a fuel-injection system are 
illustrated in chart form. Industrial 
Aviation, September, 1945, pages 27-29, 
88, 4 illus. 

Piston Rings in the War. D. M. 
Smith. The writer analyzes the prob- 
lem of designing a piston ring that will 
maintain an effective seal over a long 
period of time despite heat, pressure, 
corrosion, friction, and abrasion. The 
paper is based on the experience of the 
McQuay-Norris Manufacturing Com- 
pany. Consideration is given to the se- 
lection of material and the problems of 
design. Various ring shapes and their 
functions are described at length, with 
comments on the results of tests. One 
appendix provides data on piston-ring 
surface treatment; another appendix 
gives formulas for calculating the ten- 
sile strength and elasticity of piston 
rings. SAE Journal, September, 1945, 
pages 521-530 (Transactions), 26 illus. 

Ignition Systems. Gilbert C. Close. 
Advice is given on how to prevent, ana- 


Electrical Equipment 


An Interval and Dwell Tester for 
Bomb-Release Interval Controls. T. 
H. Long. Particulars are given about a 
device that is essentially a frequency me- 
ter with a scale proportional to the log- 
arithm of 1/frequency and a dwell meter 
suitable for use on inductively loaded 
contacts in d.c. circuits. This article 
describes its use as an interval and dwell 
tester for bomb release interval controls. 
Electrical Engineering, September, 1945, 
pages 648-651, 4 illus. 

D-C Aircraft Electrical Systems 
Design. R. W. Papenhausen. Refer- 
ence is made to a previous article by the 
writer in which it was pointed out that 
common sources of trouble with the 
nonparallel operation of d.c. aircraft 
generators could be examined from the 
operational maintenance standpoint. 
The current article considers the appli- 
cation of sound engineering principles to 
system design, which will make for in- 
creased reliability and decreased inspec- 
tion, maintenance, and repair work. 
Industrial Aviation, September, 1945, 
pages 34, 36, 88, 89, 2 illus. 


lyze, and remedy common difficulties 
in the ignition systems of aircraft en- 
gines. Routines for checking and main- 
taining the efficient operation of the 
various ignition components are recom- 
mended, as are procedures for repairing 
specific deficiencies. Western Flying, 
September, 1945, pages 43, 74, 76, 3 
illus. 

Elements of Power Plant Design. 
C. A. H. Pollitt. A résumé is presented 
of the work that has been carried out by 
British engineers in the development of 
liquid-cooled power plants for aircraft. 
Six fundamental elements of design 
upon which the general physical pro- 
portions and the mechanical, aerody- 
namic, and thermodynamic efficiencies 
are chiefly dependent, are enumerated. 
With regard to structural features, the 
writer points out that engine mountings 
have a structural importance out of all 
proportion to their implied function. 
Difficulties involved in the design of 
engine mounts are outlined. Other sub- 
jects examined include power-plant vi- 
bration, cooling and exhaust systems, 
cowling, and charge cooling. Aeronau- 
tics, September, 1945, pages 24-30, 13 
illus. 

German Aircraft Power Plants. 
Further information about German air- 
craft engines is supplied in an article 
taken from the British Air Ministry 
News Service. Particulars are given 
about the design of air-cooled and liquid- 
cooled types, turbojet propulsion units, 
turbojet and propeller combinations, 
and liquid rocket units. A table gives 
comparative data on the BMW 003 
Jumo 004, and Heinkel-Hirth 001 jet 
propulsion units. The Engineer, Sep- 
tember 14, 1945, pages 201-204, 3 
illus. 
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On May 20, 1927, a young unknown named Charles A. Lindbergh ~ 
climbed into a tiny monoplane at New York and 33 hours and 30 25 il 
minutes later landed at Paris, France. Immediately he became a R. 
world-wide hero. ligh 
But on August 1, 1945, the ATC’s C-69 Lockheed “Constellation” _ 
made a casual 3,600 mile N. Y. — Paris flight in 14 hours and 12 oa 
minutes breaking all trans-Atlantic transport records. Yet this ploy 
hardly rated a mention in the newspapers. om 
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The progress of aviation is so swift that new records are made War 
almost daily as new designs and greater power plants step up speed — men 
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A photoelastic study of a reduction-gear mounting flange made by the Packard Motor Car 
Company. 


Aircraft-Engine Gears. Forest R. 
McFarland. This paper describes some 
of the experiences the Packard Motor 
Car Company has had in producing 
gears for the Rolls-Royce Merlin en- 
gine. It outlines experiences in increas- 
ing the capacity of gears, particularly 
reduction gears, and methods used in 
designing gears of definitely greater 
capacity without any significant weight 
increase. The determination of the 
causes of surface distress on existing re- 
duction gears at the start of production, 
and the elimination of the causes, are 
described. SAE Journal, September, 
1945, pages 511-520, 560 (Transactions), 
25 illus. 

Pick Your Plane Engine. The his- 
tory of the development of engines for 
light aircraft is traced from the time 
when motorcycle-engine parts formed 
the basis of many aircraft engines, to 
the current models. Showing the power- 
plant variations that now may be em- 
ployed for several representative light- 
plane types, the characteristics of Con- 
tinental, Lycoming, and Franklin en- 
gines are discussed and those of Ranger, 
Warner, and Ken-Royce models are 
mentioned. 

The review also takes into considera- 
tion engines for helicopters and the 
possible effects of jet propulsion on 
future power-plant trends for light 
planes. Skyways, October, 1945, pages 
32, 33, 86, 88, 90, 7 illus. 


Extension Shaft Power Plant Offers 
New Design Possibilities. Alexander 
McSurely. A commentary reviews the 
developments directed toward the re- 
moval of engines from aerodynamic sur- 
faces through the use of extension shafts 
from submerged engines to the propel- 
lers. 

Particulars are given about the 
extension power shaft used in the Doug- 
las XB-42 ‘“Mixmaster” bomber and 


the DC-8 ‘‘Skybus,” a commercial ver- 
sion with a similar power arrangement. 
Aviation News, October 8, 1945, pages 
20, 22, 3 illus. 


Flight Technique 


Stall Speed Strait Jacket. Robert 
W. Ayer. Itis stated that for years peo- 
ple have believed that it was safer for 
an airplane to be designed so that it 
could be landed slowly, but now air- 
line operators have come to the conclu- 
sion that with higher landing speeds 
their operation will be safer in some re- 
spects and equally safe in others. The 
question of whether or not arbitrary 
limits on stall speeds should be re- 
moved is examined at length. Reasons 
are given to show that the proposed 
rules should contain no arbitrary stall- 
speed limits. Air Transport, Septem- 
ber, 1945, pages 32-39, 7 illus. 

The Stroke of the Eye. Wolfgang 
Langewiesche. An interpretation for 
the flight student of the proper tech- 
nique of instrument reading. With ex- 
planations of why such a course should 
be followed, the advice is to “give the 
instrument one quick glance, then look 
elsewhere.” Flying, October, 1945, 
pages 49, 106, 108, 1 illus. 


History 


12 Greatest Flights. Robert Craig. 
A chronology is given of the “twelve 
most important flights’ in history, 
based on a “consensus” obtained by 
the author. In contrast to this 
group, the selections submitted by 
Edward V. Rickenbacker, Jerome 
C. Hunsaker, Harold C. Gatty, John 
P. V. Heinmuller, and Frederick 
H. Becker are listed. Air News, 
October, 1945, pages 17-19, 90, 91, 
8 illus. 
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Hydraulic Equipment 


Graphical Analysis of Performance 
of Hydraulic Shock Absorbers in Air- 
craft Landing Gears. Alexander J. 
Yorgiadis. The performance of simple 
hydraulie shock absorbers is obtained 
by the graphical method of analysis. 
Various elements and features of shock 
absorbers are presented and analyzed 
separately, including the variable- 
orifice type of control. Numerical ex- 
amples are used to illustrate the ef- 
fects of certain variables. Journal 
of the Aeronautical Sciences, October, 
1945, pages 421—428, 9 illus. 

Aircraft Hydraulic Units. Part I. 
J. A. Oates. First of a series of ar- 
ticles dealing with Dowty Equipment, 
Limited, and the various hydraulic 
aircraft units they manufacture. Part 
I outlines the history and develop- 
ment of the company. It also surveys 
the design of the undercarriage for the 
Lancaster bomber and describes the 
production and assembly processes 
by which the Dowty company manu- 
factures this component. Among the 
procedures particularized are those 
pertinent to tube boring; the manu- 
facture of the axle tube; a seven- 
headed Archdale machine that is used 
for drilling and reaming five right- 
hand and five left-hand undercar- 
riage units; the production of the pis- 
ton tube for the jack that retracts the 
underearriage; plating; polishing; 
inspection; and the assembly of the 
panel unit. Aircraft Production, Sep- 
tember, 1945, pages 414-423, 24 
illus. 


Inspection 


Magnetic Inspection in Modern In- 
dustry. Earle D. Wilcox. The writer 
reviews the principles involved in the 
magnetic inspection method of dis- 
covering defects in the structure of 
the materials from which aircraft parts 
are made. A description is given of 
the methods employed in the appli- 
cation of this type of inspection at an 
aircraft plant. Machinery, Septem- 
ber, 1945, pages 179-185, 9 illus. 


Instrument Flying 


Right and Left on Instruments. 
Wolfgang Langewiesche. First ar- 
ticle in a series concerned with the 
fundamentals of instrument flying. 
Denoting the turn as the key problem 
in blind flying, the initial article ana- 
lyzes the turn and tells how the pilot 
‘an sense it, keep it under control, 
and straighten out from it. It is the 
writer’s opinion that the pilot tends to 
spiral, even with instruments, because 
he reacts more quickly and more de- 
cisively to air speed and climb-or-sink 
indications than he does to turn indi- 
cations. Inadequacies in the conven- 
tional turn-indicator are pointed out 
and the pilot is advised how to culti- 
vate quick and sure reaction to his 
turn-sensing instruments. The ques- 
tion of a mechanical “system” for 
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The “lighter touch” in landings 


CLEVELAND ROCK ORMLS 


Swooping in smoothly on emergency runways results from 
consummate skill by the pilot combined with efficient shock 
absorption by Aerol landing gear. ¢ Aerols have contributed 
to aviation’s progress for almost 20 years, and new units 
now being developed for future giants of the sky, testify to 
the importance of Aerols in post-war aviation. ¢ Our prod- 
ucts, serving many industrial fields, are mentioned below. 
Whatever your needs, Cleveland Pneumatic engineers offer 
you the benefit of over 50 years manufacturing experience. 


THE CLEVELAND PNEUMATIC TOOL CO., Cleveland 5, Ohio 


Buy Victory Bonds! 
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controlling the turn with stick and 
rudder is discussed. Air Facts, Octo- 
ber, 1945, pages 51-57. 


Instruments 


Advances in Aircraft Fuel Gaging. 
Edmond Kelly. The design and 
operating principles of the Avesco 
electronic fuel gage are described. 
Advantages of the electronic type of 
fuel gage over float-type gages, as well 
as the particular merits of the Avesco 
unit, are noted. In reviewing the 
evolution of aircraft fuel gages from 
the float type to the electronic type, 
the article also explains the operation 
of direct and remote-reading float- 
type gages, points out their limita- 
tions, and outlines some of the prob- 
lems of fuel-consumption measure- 
ment which have to be solved. 

The fundamental principle of the 
Avesco gage is defined as the measure- 
ment of the dielectric factor difference 
between air and gasoline as the condi- 
tion exists in the tank. Summarized, 
the advantages of the unit are re- 
ported to be the elimination of 
moving parts within the tank, an 
overall saving in weight, increased ac- 
curacy, the elimination of totalizing 
equipment used in intricate installa- 
tions, measuring weight rather than 
volume, and simplification of main- 
tenance. Aero Digest, September 15, 
1945, pages 77, 120, 123, 2 illus. 


Landing Gear 


Putting Taxi Stability into Conven- 
tional Tail Gear. M. G. Scherberg. 
Particulars are given about a matched- 
cam type of load-centering tail wheel 
that was experimentally developed by 
Chance Vought Aircraft Division of 
United Aircraft Corporation for ap- 
plication to the Corsair airplane. 
The testing of the wheel and the re- 
sults of the tests are reported. In the 
experiment, the objective was to de- 
sign a set of cams that could transmit 
enough centering action to provide 
positive stability over a considerable 
part of the taxiing speed range and 
be sufficiently stiff directionally to 
allow safe cross-wind landings with- 
out locking the tail wheel, yet not be 
too stiff for turns from a standstill or 
at customary taxi speeds. Another 
specification was that, when the tail 
wheel was off the ground, the cams 
would be required to center the tail 
wheel by spring action. 

_ As summarized in the article, the 
installation of such a wheel is credited 
with the following advantages: (1) 
The plane is directionally stable for 
hormal taxiing conditions, hence taxi- 
Ing is simplified and requires less 
attention from the pilot. (2) Pilot 
has one less control to remember for 
take-off and landing—lock control is 
temoved. The cams provide a posi- 
tive lock until condition of neutral 
stability is reached. (3) A_ positive 
antishimmy tail wheel is provided 
and shallow cams may prove prac- 
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tical for heavily loaded nose-wheel 
installations. (4) Longer and better 
service will be procured from brakes 
because they will not have to be ap- 
plied so frequently. Aviation, Sep- 
tember, 1945, pages 150-153, 8 
illus. 

Appreciation of Landing Problems. 
Part II. G. W. Drury. In the second 
and concluding installment of an ar- 
ticle on aircraft landing problems con- 
sideration is given to castering stabil- 
ity and shimmy. The theory of 
shimmy in aircraft landing gears is 
explained. Means of preventing 
shimmy are considered. A descrip- 
tion is given of different types of caster- 
ing wheel assemblies. Azrcraft Engi- 
neering, August, 1945, pages 218-223, 
4 illus. 


To simplify the procedure for adjusting 


aileron-control cables in DC-3 transport 
planes, employees of United Air Lines de- 
vised three jigs. One jig holds the control 
wheels in neutral position, another locks the 
central bellcrank and the third locks the in- 
board bellcrank in neutral. The inboard 
bellcrank lock shown above is placed in the 
bracket and adjustments on the outboard 
bellcrank are then made. 


Maintenance 


Inspection and Maintenance of the 
B-29 Gunfire Control System. A. B. 
Anderson and B. A. Wells. It is ex- 
plained that the gunfire control sys- 
tem of the B-29 requires carefully co- 
ordinated field servicing. To meet 
the maintenance problem it was nec- 
essary for the Army Air Forces to 
train a large group of men, the ma- 
jority of whom were relatively new 
in the electrical field. The article 
describes how haphazard methods in 
testing were avoided by devising a 
logical approach to the problem of 
locating trouble and isolating it to a 
small component unit or interconnect- 
ing wires. Particulars are given 
about a gunfire control tester de- 
signed: to facilitate testing of the 


follow-up system. Aviation Main- 
tenance, September, 1945, pages 


55, 116, 118, 120, 122, 124, 


126, 6 
illus. 


Give Your Engine Longer Life. 
Gilbert C. Close. With specific ref- 
erence to light planes, the major fac- 
tors to be observed in a program 
of engine preservation are dis- 
cussed. 

Methods and routines suggested per- 
tain to four phases of such a program: 
(1) periodic major overhaul; (2) 
maintenance and inspection; (3) ob- 
servance of operational limitations; 
and (4) preservation during inoper- 
ative periods. An_ engine-trouble 
symptom chart indicates possible 
causes for the following difficulties: 
failure to start; failure to develop full 
power; engine misfires (intermittently 
and at high speed); excessive vibra- 
tion; preignition; detonation; sud- 
den engine failure. Flying, October, 
= pages 44, 45, 124, 126, 128, 3 
illus. 


Management 


For Precision with Profit Key Those 
Costs. E. B. Sarreals. A survey of 


the methods, equipment, and controls 


with which the Kollsman Instrument 
Division of the Square D Company 
reduced its operating costs in prepa- 
ration for competitive peacetime busi- 
ness. 

Details are given about the material, 
operations, and inspection analyses 
that were made to determine the 
profit-consuming factors, and the 
measures that were devised to counter- 
act those factors. Aviation, Septem- 
ber, 1945, pages 138-141, 4 illus. 

Accounting for Used Aircraft. Todd 
Mumma. A system of accounting 
suitable for recording transactions in 
the used-aircraft department is de- 
scribed. Illustrations are shown of 
the record cards used with this system. 
Aviation Maintenance, September, 
1945, pages 47—49, 2 illus. 


Marketing 


Parts Producers Clarify Distribu- 
tor-Dealer Discounts. John Foster, 
Jr. Based on a survey conducted 
among aircraft manufacturers, dis- 
count policies that may be expected 
in the distribution of aircraft parts 
and accessories are outlined. The re- 
port also indicates what the airplane 
producers will require from distribu- 
tors in the way of personnel, type 
of operation, size of company, adver- 
tising and sales promotion, and finan- 
cial reserves. 

The two basic facts concluded from 
the survey are (1) Sales of aircraft 
parts and accessories will be made to 
the ultimate consumer through a 
fundamentally simple system extend- 
ing from the manufacturer through 
the distributor, to the dealer, to the 
customer. (2) Distributors will have 
to plan their operations to work on 
discounts of approximately 50 per 
cent from list prices; dealers will oper- 
ate on margins of about 25 per cent 
of list prices. Aviation, September, 
1945, pages 178, 179, 1 illus. 
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ESTINED to help keep American 
Airmen aloft and fighting. . . the 
bronze parts you see above must pass the 
height of painstaking inspection. They 
must be precise. . . flawless ... strong! 
These and thousands of other parts, 
large and small, are proving the 
wisdom of specifying “Shenango-Penn”, 
where tubular parts are cast centri- 
fugally and are precisely finished on 
modern machine tools. 


Shenango-Penn’s centrifugal process 
gives castings a head start—greater den- 
sity, more uniform grain structure, higher 
tensile strength, less porosity, no blow- 
holes. No wonder they pass inspection 
with a very minimum of rejection and are 
better able to cope with shock, stress, 
wear and every kind of punishment. 


Bulletin 143 will give you complete 
data including alloy specifications, 
physical and chemical properties, 
and reasons why Shenango-Penn 
castings conserve metal and machin- 
ing time. Write to Shenango-Penn 
Mold Company, 2255 West Third 
Street, Dover, Ohio. 


Data Bulletin 143 is yours 
free for the asking 


ALL BRONZES « 
MONEi METAL 
¢ ALLOY IRONS 


NOVEMBER, 1945 


Materials 


Magnesium Today. Thur Schmidt, 
Applications of magnesium alloys in 
industry are discussed, with particu- 
lar attention to their uses in aircraft 
and automobiles. Information | js 
given about the use of magnesium 
alloy for landing-gear struts, pilot 
seats, and hydraulic reservoirs. The 
writer advises against the tendency 
to promote the use of magnesium in 
uneconomic applications. sug- 
gests concentration on uses of the 
metal to reduce reciprocating weight 
or increase the load-carrying poten- 
tial, and on the great array of products 
requiring manual motions, where gen- 
uine benefits can be offered at com- 
petitive costs. Modern Metals, Octo- 
ber, 1945, pages 4-6, 5 illus. 

Forming 75S Aluminum Alloy. 3. H. 
Phillips. Particulars are given about 
the forming characteristics of a new 
aluminum alloy designated by the 
Aluminum Company of America as 
75S. It is stated that this alloy pos- 
sesses tensile properties that are su- 
perior to any other aluminum alloy 
presently available to airplane fabri- 
cators. The alloy is commercially 
available in Alclad sheet and _ ex- 
truded forms. Data are given on the 
composition of 75S and on physical 
properties of 75S and 75S-T.  /n- 
dustrial Aviation, September, 1945, 
pages 30, 32, 33, 87, 3 illus. 

New Uses for Cerium. G. Ahrens. 
The writer describes the properties 
and applications of cerium, one of the 
rare earth elements, for making stronger 
aluminum and magnesium parts and 
other engineering materials.  Refer- 
ence is made to the use of cerium-al- 
loyed materials for certain aircraft- 
engine parts. Metals and _ Alloys, 
September, 1945, pages 748-750, | 
illus. 


Medicine 


Diseases and Defects in Aircrew 
Trainees. Lt. Col. John E. Leach. 
The results are reported of two sur 
veys of diseases and defects observed 
in 344,134 men examined for air-crew 
training (as bombardiers, navigators, 
and pilots) at Army Air Forces Classi- 
fication Centers and Army Air Forces 
Basic Training Centers. Details are 
included about how the examinations 
were conducted. One survey was con- 
cerned with diseases of the cardio- 
vascular system; the other, with dis- 
eases of the pulmonary system. 

In connection with the cardiovas- 
cular system, the rate of incidence 
and general findings are given for 
cases of congenital heart disease, de- 
fects of conduction, rheumatic infec- 
tions, valvular heart disease, disease 
of the arteries and veins, and disturb- 
ances of blood pressure and circula- 
tion. One of the overall conclusions 
reached was that the primary physical 
examination for flying was an él 
fective screen for most of the appl- 
eants for flight training. Another 
conclusion was that the majority o 
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the disqualifications for defects of 
conduction and disturbances of blood 
pressure and circulation were attribut- 
able to defects that were essentially of 
psychogenic origin. 

In connection with diseases of the 
pulmonary system, findings are re- 
ported under categories of pulmonary 
tuberculosis and suspected tubercu- 
losis; diseases and defects of the tra- 
chea and bronchi, the lung paren- 
chyma, the ribs, and the pleura; 
and diseases of the mediastinum. The 
summarized conclusions were that: 
(1) The incidence of pulmonary de- 
fects and diseases observed in the 
group of candidates for air-crew train- 
ing was considerably lower than that 
observed at induction stations. (2) 
The majority of the diseases for 
which the men were disqualified were 
initially suspected or detected by a 
history or a roentgenogram. (3) 
The routine roentgenogram or photo- 
roentgenogram is valuable from both 
a medical and an economic stand- 
point. (4) In a number of instances, 
further questioning of examinees who 
presented active pulmonary tubercu- 
losis revealed that, because of various 
uncontrollable factors roentgenograms 
had not been made of them at the 
primary examination. War Medi- 
cine, July, 1945, pages 1-8, 2 illus. 


Principles and Problems of Mainte- 
nance of Fighter-Bomber Pilots. Major 
E.8. C. Ford. From experience with 
155combat pilots, reeommendationsare 
made regarding factors that are neces- 
sary and helpful in maintaining 
the physical and emotional well- 
being of military operational 
lots. 

Major problems encountered in 
such a program are described. The 
conclusions offered as a_ result of 
the study are that: (1) The more 
serious problem met with in the 
maintenance of operational fighter 
pilots is the frequent existence 
of emotional and _ intellectual im- 
maturity within their personality 
make-up. (2) There is a need to in- 
doctrinate flying personnel in Ameri- 
ca’s plans and achievements in inter- 
national postwar economic and_ po- 
litical cooperation. This is alike an 
opportunity and an obligation to the 
soldiers, to prepare them for world 
citizenship in the future. (3) It has 
been demonstrated that the best com- 
bat records are made by the most ma- 
ture and best integrated personalities 
—those classified as normal. (4) 
Among the personality disorders, 
the obsessive-compulsive personality 
seems best able to withstand the 
stress of aerial operations. (5) The 
performance records of men with anx- 
lety neuroses and inaptitudes are so 
poor that their training is unwar- 
ranted. (6) Flying fatigue is not 
common among operational fighter 
pilots. A carefully systematized pro- 
gram of personality study is required 
to differentiate various psychologic 
defects and psychiatric states from 
this condition. War Medicine, July, 
1945, pages 26-31. 
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Meteorology 


ETA the Central Forecasting Sta- 
tion. The work, organization, operat- 
ing methods, and equipment of Britain’s 
principal weather forecasting station 
are reviewed. Situated at Dunstable, 
“ETA” (as it has been code-named 
throughout the war) is described as 
the headquarters of the British sys- 
tem for the supply of weather fore- 
casts to the services and the general 
public. Its operations as the center of 
communications for weather informa- 
tion by teleprinter and radio are 
noted. The Aeroplane, August 17, 
1945, pages 192, 193, 4 illus. 


Military Aviation 


Target Analysis. The tonnage of 
bombs dropped by the R.A.F. Bomber 
Command on various types of targets 
from September, 1939, to May, 1945, 
is shown in tabular form. Indicating 
the shifting importance of different 
kinds of targets, the tabulated figures 
represent monthly totals directed 
against industrial towns, troops and 
defenses, transportation, naval tar- 
gets, oil targets, aircraft and acces- 
sories factories, specific industries, 
military installations, and miscella- 
neous targets. Numbers of mines 
laid monthly are listed. Two supple- 
mentary summaries demonstrate the 
yearly tonnage distribution by type of 
target in the Mediterranean theater 
of operations, and the total number of 
tons dropped on important German 
and German-held cities during the en- 
tire war. Flight, August 9, 1945, 
pages 154, 155. 


With the R.A.F. in Norway. L. 
Graham Davies. Following a visit 
to units of the R.A.F. Transport 
Command in Norway, the writer re- 
lays some miscellaneous impressions of 
current military aviation conditions 
in Norway. He discusses the British- 
Norwegian dual command at the 
visited airports, explaining it as a 
temporary measure until the Norwe- 
gians are able to take complete con- 
trol. 

Among his comments are references 
to airport improvements made by 
the Germans, German aircraft that 
have been left in Norway and are 
now being used by the Allies, and 
the employment of German pilots 
for experimental flight testing. The 


Aeroplane, August 24, 1945, page 
213. 
Is the Bomber Obsolescent? Ma- 


jor F. A. de V. Robertson. Based on 
the premise that if rockets remain in- 
accurate, bombs will be the primary 
weapons of future wars, this article 
investigates Britain’s prospects with 
regard to bombing vulnerability. It 
emphasizes that air attack is the 
greatest danger to an island power 
and claims that a strong defensive 
fighter force capable of warding off 
any such attack must be built up. 
Flight, August 9, 1945, pages 153, 
154. 


Paints and Coatings 


Dope Economiser. A description 
is given of apparatus by the use of 
which small quantities of ‘dope’ or 
other liquids can be siphoned as 
needed without necessitating the lift- 
ing or tilting of the dope container. 
The equipment is recommended by 
the writer for saving effort and pre- 
venting wastage. A diagrammatic 
view of the apparatus accompanies 
the description. Aircraft Production, 
September, 1945, page 482, 2 illus. 


Plants 


Design for Overhaul. Lee J. Breg- 
enzer. Design suggestions are sup- 
plied for a repair and overhaul base 
for feeder-type air lines and aircraft 
service operators. In order to keep 
costs at a minimum and utilization at 
a maximum, a prefabricated one- 
story steel building is selected to house 
these shops. A plan shows the layout 
of the shop. Sectional drawings of 
the overhead crane and the test cell 
also are shown. The equipment of the 
shop is listed. Aviation Maintenance, 
September, 1945, pages 37-41, 128, 
4 illus. 


Plastics and Plywood 


Wood Aircraft Assembly Glues. 
Arthur P. Dowling. Information is 
supplied about glues for use in opera- 
tions that involve the gluing of wood 
members that are too cumbersome or 
too irregular in shape to place in a 
heated press. The writer discusses 
-asein, urea resin, phenolic, and resor- 
cinol assembly glues. Tables contain 
data on the typical strength values of 
assembly-glued wood joints, the char- 
acteristics of various assembly glues‘ 
the exaggerated effect of varying pH 
on the tensile strength of wood, and 
the shear strength of maple block. 
Modern Plastics, September, 1945, 
pages 156-158, 192, 194. 


Fire Bombs Over Japan. The role 
played by cast and molded phenolic 
materials in the M-74 incendiary 
bomb is described. Phenolic materials 
are used for the phosphorous cups 
that break as the bombs strike land 
and pour forth the phosphorous which 
bursts into flames. Details are given 
about the manufacture of both cast 
and molded cups. Modern Plastics, 
September, 1945, pages 126-128, 7 
illus. 


Private Flying 


Private Fliers’ Operating Costs. 
John W. Friedlander. The President 
of Aeronca Aircraft Corporation offers 
an analysis of what it costs to operate 
a personal airplane for a year. Tak- 
ing only definite cost factors into 
consideration, his figures lead to the 
conclusion that a comparatively small 
variation in horsepower, speed, and 
list price makes but little difference 
in the cost per mile traveled if the air- 
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plane is used to its full utility, namely, 
between 200 and 300 hours per year. 
Conversely, it is stated that if the air- 
plane is not used much, the cost per 
mile of travel is, of course, unusually 
high. Tables show operational costs, 
based on the number of hours flown 
per year, for (1) a 65-hp. airplane sell- 
ing at $1,500, and (2) for a 65-hp. air- 
plane selling at $2,000; also, cost of 
operation per mile, as affected by the 
cruising speed and number of miles 
flown per year, for each of these two 
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planes. Airports, 
pages 58, 59. 

Private Pilot...Plus. W.W. Ward. 
The private pilot is advised to im- 
prove his knowledge of and experience 
with certain specialized flying tech- 
niques in order to derive more pleas- 
ure and utility from his piloting abil- 
ity. Suggestions are given under 
headings of instruments, radio, larger 
aircraft, water rating, and night flying. 
Air Facts, October, 1945, pages 33- 
42, 3 illus. 


September, 1945, 


Production 


Gage Control. W. TF. Johnson. A 
system of gage and tool control is de- 
scribed. The system provides for the 
control of new methods that have been 
introduced to obtain accuracy of pro- 
duction and is designed to ensure a 
continued flow of quality production. 
Illustrations are shown of the opera- 
tion sheet for the control of inspec- 
tion and production, gage-control 
and job-dispatch cards, the 
precision-gage inspection record. Em- 
phasis is placed on the desirability of 
having all gages and precision tools 
located centrally in the shop where 
accurate control for wear and correct 
records of distribution can be main- 
tained. With this arrangement, many 
control features may be developed 
requiring a minimum of effort and 
time. The Iron Age, September 20, 
1945, pages 68-71, 7 illus. 

Drawing Specifications. H. J. 
Griggs. As outlined in a paper pre- 
sented before the Institution of Pro- 
duction Engineers, a standardized 
method is explained for denoting on 
drawings the quality of surface finish 
required on machined components. 
The standards are those proposed by 
the British Standards Institution. In 
addition to describing the suggested 
system, the article indicates the 
need for agreed standards, com- 
pares the recommended method of 
specifying the required finishes with 
former means, and notes the advan- 
tages of the new system of symbolizing. 
Aircraft Production, September, 1945, 
pages 444, 445, 2 illus. 

Pre-Planning of Shop Orders Cuts 
Material Waste. K. C. Cooper. 
An account is given of a critical- 
metals conservation program that 
brought scrap loss below 3 per cent 
at the Oklahoma City plant of the 
Douglas Aircraft Company, Inc. Con- 
servation of critical metals was ac- 
complished by operating the material- 
cutting department as a unit of the 
material division, whose primary func- 
tions include the efficient utilization 
of raw materials as well as their pro- 
curement. Wings, September, 1945, 
pages 1709-1712, 6 illus. 

Fate of Fokker Factory. As related 
by one of the directors of the Nether- 
lands company, this is a brief account 
of how the Fokker factory operated 
and what it produced during the 


German occupation of Holland. Pas- 
sive sabotage by the Dutch factory 
personnel during this’ period is 
stressed. In addition, some of the 
company’s present plans for resuming 
normal operations are outlined. Flight, 
August 30, 1945, page 227. 

Corrosion of Aluminum by Die Ma- 
terials. P. A. Haythorne. The 
writer gives a report on observations 
made at Lockheed Aircraft Corpora- 
tion to discover the cause of corrosion 
of Alclad aluminum-alloy parts formed 
on Cerrobend drop-hammer dies. 
Means of preventing a spotty type of 
corrosion which occurred in Alclad 
24S sheet-metal parts are outlined. 
It was found that the application of 
a heavy-bodied lubricant to both the 
dies and the Alclad sheet greatly aided 
in preventing the embedding of cor- 
rosive particles. The Iron Age, Sep- 
tember 20, 1945, pages 72, 73, 4 
illus. 

Designing for Turning Operations. 
Paul Dutter. Emphasis is placed on 
the importance of designing a part in 
the simplest form that will allow it to 
perform its function, the desirability 
of using stock material and existing 
shop equipment wherever possible, 
and the advantage of keeping toler- 
ances as generous as practical. Indus- 
trial Aviation, September, 1945, pages 
58, 60, 93, 10 illus. 

Machining Practice for Magnesium 
Castings. H. EF. Linsley. Reference 
is made to the importance of the part 
played by magnesium in the manu- 
facture of aircraft engines. It is 
stated that without the use of magne- 
sium a specific engine-weight of ap- 
proximately 1 lb. per hp. could not 
have been achieved. It is also stated 
that the use of magnesium by the 
Wright Aeronautical Corporation has 
increased to the point where more than 
200 different items are manufactured 
from this material on a quantity-pro- 
duction basis. Each of the various 
milling operations that may be per- 
formed on magnesium castings is de- 
scribed. Aluminum and Magnesium, 
September, 1945, pages 12-14, 21, 5 
illus. 

Skin Heating. The writer describes 
how the surface finish of aircraft can 
be improved by thermal expansion of 
the light-alloy skin prior to riveting, 
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through a process that makes use of 
electrically heated blankets to expand 
the light-alloy plating. After edge 
riveting, the blanket is removed and 
the skin becomes taut on the strue- 
ture and riveting is then completed in 
the normal manner. It is stated that 
the resulting component is free from 
quilting and the oil-can effects that 
often result from standard riveting 
practice on thin sheets. The process 
is used by Vickers-Armstrongs, Ltd., 
in England, and the blankets are made 
by Warmex, Ltd., Cambridge. The 
Iron Age, September 6, 1945, pages 
86, 87, 3 illus. 


Ford Production Control Worked on 
Aircraft Too. Chester 8S. Ricker, 
How the system of production control 
used by the Ford Motor Company for 
25 years was modified and success- 
fully applied to aircraft production. 
The system embodies the use of 
“Engineering Inspection Numbers” 
for the control of newly introduced 
designs, new parts, changes, and re- 
pairs. E.I. Numbers guided pur- 
chasing, manufacturing, inspection, 
salvage, and cancellation activities 
inside and outside the Willow Run 
plant. Wings, September, 1945, pages 
1713-1715, 6 illus. 

Machining Bronze Counterweights 
for B-29 Crankshafts. A description 
is given of production operations con- 
nected with the machining of the 
counterweights for the crankshaft of 
the B-29 engine at the plant of the 
Ohio Crankshaft Company. The 
crankshaft assembly is composed of 
some 50 pieces ranging from major 
parts to small fastenings. A shift to 
bronze forged counterweights made it 
necessary to set up an entirely new 
self-contained machine line for these 
components. Details are given about 
the dimensional tolerances for the 
crankshafts and the procedures for 
machining, finishing, and inspecting 
the counterweights. Automotive and 
Aviation Industries, September 1, 
1945, pages 22-24, 94, 7 illus. 


Victory and Beyond. A survey of 


how the large-scale termination of 


Photograph Courtesy Tap-Cartridge, Inc. 


The tapping of “blind” holes in various 
materials is stated to be facilitated by the 
use of Tap-Cartridges introduced either 
automatically or manually into a drilled 
hole. In nearly all cases the material below 
the end of the tap at its reversal point ad- 
heres to the material in the flutes of the tap 
and is withdrawn with the tap. 
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YESTERDAY she was ferrying tons of vital war 
materials over the Hump; flying stout-hearted 
Paratroopers into battle; hurrying wounded Amer- 
ican boys home to peaceful safety. Known to the 
Army as the C-46, she was more affectionately 
dubbed the ‘flying boxcar”’. 

Today, this tried and proved Curtiss Commando 
is ready for service over the important air lanes 
of Eastern Airlines luxuriously refitted to 
carry 36 passengers in deep-cushioned, air-con- 
ditioned comfort. New ideas of safety and speed 
make her one of the world's largest, fastest 


Eastern Airlines Silverliner by Curtiss 


and smoothest flying twin-engined transports. 
These luxury planes have been made possible 
by the many new aircraft products that were born 
in the white-hot crucible of war. Many of these 
products were designed and built by PESCO. And 
now, in peace, PESCO know-how makes these 
precision-built hydraulic and liquid pumps and 
controls available to commercial aviation and 
other industries. For descriptive literature regard- 
ing Pressurized Power and Liquid Flow equipment, 
write PESCO Products Co., (division Borg-Warner), 
11610 Euclid Avenue, Cleveland 6, Ohio. 


In Precision Hydraulics, Fuel Pumps, =) am > 
Air Pumps, Related Accessories . . . 4 
— —) ia 
PERFORMANCE POINTS TO (LY First 


PERFORMANCE ONTRO S$ THE SKYWAYS 
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spiral, worm, hypoid and zerol bevel gears. deseril 


PACIFIC-WESTERN SPEED REDUCERS 


Let Us Help You Get “Geared-Up” 
Fast For Peacetime Production 


Here at Western Gear Works and Pacific Gear and 


Tool we have a pool of designing talent and engineer- 


hundreds of mechanical power transmission problems 
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in connection with plant designs; gear boxes and 


transmissions in finished products from aircraft to 
toys. Thus we consider original planning, designing 
and gearing “know how” as part of our stock in trade. 
Use this “specialized” engineering service to help you 
develop your own ideas faster. Write, wire or phone 


our nearest office for immediate engineering counsel. 


PACIFIC WESTERN 
GEAR & TOOL WORKS GEAR WORKS 


PACIFIC; WESTERN 


Pacific-Western Speed Reducers are available 
for ratios of 2:1 to 300:1; for transmitting 
from fractional horsepower to 1,500 hp., in 
standard units. Larger special units available 
upon request. Full range of sizes are available and EK 


7 one in single, double and triple reductions with piteh ] 
single or multiple power takeoffs. engine 
Plants: Seattle, San Francisco, Los Angeles, Lynwood. Address all inquiries to: 


Reve: 
Landin 


deceler 


—— | 


Western Gear Works, 417 Ninth Avenue South, Seattle 4, Washington —— 


| 


military contracts affects the aircraft 
industry in terms of reduced dollar 
yolume, number of employees, and 
amount of needed facilities. The im- 
proved status of the industry, even 
after cutbacks, is indicated as com- 
ared with its position before the war. 
hh addition to the general survey, in- 
dividual reports are given of how the 
following companies were affected by 
the terminations: Northrop Aircraft, 
Inc.; Republic Aviation Corpora- 
tion; Ryan Aeronautical Company; 
United Aircraft Corporation; Bell 
Aircraft Corporation; Boeing Air- 
craft Company; Consolidated Vultee 
Aircraft Corporation; Curtiss-Wright 
Corporation; Grumman Aircraft En- 
gineering Corporation; Douglas Air- 
craft Company, Inc.; Fairchild En- 
gine and Airplane Corporation; Lock- 
heed Aircraft Corporation; The Glenn 
L. Martin Company; and North 
American Aviation, Inc. Two tables 
summarize the extent of the cutbacks 
on principal airplane types and the 
employment reductions scheduled by 
leading California aircraft producers 
as a result of the cutbacks. Western 
Flying, September, 1945, pages 38, 39, 

Turbosupercharger Production De- 
tals. S. H. Brams. An account is 
given of welding, precision casting, 
and design innovations that have been 
devised to facilitate the quantity pro- 
duction of turbosuperchargers, as 
applied at the River Rouge plant of 
the Ford Motor Company. Various 
production operations are illustrated. 
The Iron Age, September 6, 1945, 
pages 88-93, 11 illus. 

Costs Dropped, Quality Bettered, 
Through Statistical Controls. 
gene L. Grant. Reference is made to 
the many successful applications of 
statistical methods of quality control 
in the aircraft industry. Two repre- 
sentative applications of the Shew- 
hart “X and R Chart’’ technique are 
described. One relates to a critical 
dimension of a component of a land- 
ing-gear assembly used in a Lockheed 
Lightning plane and the other to 
the control of spot welding at the 
Vultee Field Division of Consolidated 
Vultee Aircraft Corporation. Wings, 
September, 1945, pages 1716-1719, 4 
illus, 

Surface Broaching Simplifies Ma- 
chining of Valve Rocker Arms. Harry 
H. Gotberg. A description is given 
of how one manufacturer is employing 
surface broaching to simplify ma- 
thining operations on valve rocker 
arms for aircraft engines. All but two 
operations are performed on dual-ram 
surface broaching machines. Ma- 
thinery, September, 1945, pages 176 
178, 6 illus. 


Propellers 


Reverse-Pitch Propellers as Airplane 
landing Brakes. Harold B. Crockett 
and Arthur Bonney. Reverse- 
pitch propellers operating with full 
engine power may be as effective in 
lecelerating an airplane during the 
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landing ground run as are conven- 
tional wheel brakes. The factors 
governing the effectiveness of reverse- 
pitch braking are power loading, 
wing loading, and such _ propeller 
characteristics as number of blades, 
diameter, and activity factor in com- 
parison with conventional wheel brak- 
ing. The result of varying the first 
two of the above factors is studied for 
the case of an airplane with a tricycle 
landing gear and the method of caleu- 
lation is developed. 

The great safety advantage of re- 
verse-pitch braking for large air- 
planes landing on ice-covered, snow- 
covered, or wet runways is empha- 
sized; the possibility of reducing the 
landing airport length required by the 

A.A. is discussed; and the reduc- 
tion in tire and brake maintenance 
and replacement costs due to every- 
day use of reverse-pitch braking is 
considered. Also considered is the 
feasibility of reducing the glide plus 
transition distance by applying re- 
verse-pitch braking during the final 
stage of the transition to eliminate 
floating. Journal of the Aeronautical 
Sciences, October, 1945, pages 441- 
447, 484, 9 illus. 


The French Gnome-Rhone Me- 
chanically Operated Propeller. John 
D. Waugh. Design features of a 
Gnome-Rhone mechanically operated 
three-blade propeller, bearing a date 
of manufacture June, 1939, are ana- 
lyzed. This propeller was installed on 
a Gnome-Rhone 14M engine. 
formation is given about the design 
of the gear train, pneumatic actuator, 
bearings, one-piece hub forging, blades, 
and other component parts. Auto- 
motive and Aviation Industries, Sep- 
tember 1, 1945, pages 34-37, 78, 80, 
9 illus. 

A Mobile Workshop. Trailer equip- 
ment comprising a mobile unit for 
servicing propellers is reviewed, to- 
gether with details of the trailer’s 
design. Developed by Rotol, Ltd., 
the service trailer features a swinging 
crane and a portable device that en- 
ables balancing to be done in the field. 
Its other tools include a universal 
blade-angle-setting protractor, a work- 
bench with fly-press and vise, a metal 
workbench, battery and lighting equip- 
ment, a universal mandrel bracket, a 
gaging table, hub pressure-testing 
equipment, a blade clamp for root as- 
sembly, and a blade bearing assembly 
fixture. The trailer has a bed of 12 ft. 
7 in. mounted on four 34-in. diameter 
wheels, and is fitted with the custom- 
ary drawbar for towing purposes. 
Aircraft Production, September, 1945, 
page 413, 1 illus. 

Lightplane Propeller Development. 
Part II. John D. Waugh. Part II 
concludes this study of the develop- 
ment of automatic and controllable- 
pitch propellers for light planes. 
Attention is given to the design and 
performance of the Gnome-Rhone 
automatic propeller; the Schwarz two- 
position propeller; the Milner auto- 
matie-multiposition propeller; the 
Wickwire-Spencer automatic propel- 
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ler; and the Argus, Beechcraft, 
Freedman-Burnham, and Iso-Rev con- 
trollable propellers. The results of 
the study are summarized. Indus- 
trial Aviation, September, 1945, pages 


- 39, 40, 42, 44, 45, 89-92, 13 illus. 


Airscrew Torque-Coefficient. V. D. 
Naylor. It is stated that there are 
reasons for believing that in certain 
states of working the resultant aero- 
dynamic force on a blade element of a 
propeller is normal to a helicoidal sur- 
face. An investigation is made to de- 
termine to what extent this is borne 
out by experimental results. It is 
found that between no-thrust and 
maximum efficiency, the hypothesis is 
confirmed by experimental results for 
a certain set of helicoidal propellers. 
In the course of the inquiry, a method 
of evaluating the torque coefficient 
over the same range is indicated. 
Aircraft Engineering, August, 1945, 
pages 229-231, 3 illus. 


Radio 


Radio Aids to Navigation. S. 5S. 
Stevens. The second article in a se- 
ries of six dealing with the technical 
aspects of radio and communication 
in Canadian air transport. In Part 
II the field of radio aids to navigation 
is discussed under the categories (1) 
short-range aids to navigation, used 
mostly in conjunction with land 
routes; and (2) long-range aids to 
navigation, generally used on routes 
over water or sparsely settled coun- 
try. Essential radio-range require- 
ments for air-line operation are out- 
lined and engineering factors to be 
considered in the selection of equip- 
ment to fly a two-course V.H.F. 
range are indicated. Engineering 
factors noted include frequency cov- 
erage; polarization; modulation; chan- 
nel separation; weight; power supply; 
control; and _ sensitivity. Suggested 
specifications for long-distance radio 
navigational aids are examined unde: 
the following headings: services re- 
quired; distance coverage; accu- 
racy; navigating on position line; 
and band width. The article also 
contains pertinent information con- 
cerning ground-station direction-find- 
ing systems. Commercial Aviation, 
August, 1945, pages 68, 70. 

C.E.R.C.A. A report of the conclu- 
sions reached and recommendations 
made at the London meeting of the 
Commonwealth and Empire Confer- 
ence on Radio for Civil Aviation. 
The Conference’s opinions are re- 
lated with regard to general opera- 
tional requirements for radio aids to 
civil aviation, including radar; the 
services required from these radio aid 
systems; and the equipment avail- 
able for their immediate introduction. 
Views and recommendations on the 
development of radar aids are among 
those stressed. The Conference’s 
work with the regulatory side of radio 
for civil aviation is noted. Flight, 
August 30, 1945, page 235. 

Radar—Do Airlines Need It? Allen 
Seott. The possible future use of 


at 
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@ This lightweight, compact trans- 
former provides an efficient method 
of operating 6-volt aircraft instru- 
ment lamps, such as the MAZDA 
328 midget. Its output capacity 
allows the simultaneous operation 
of 25 such lamps at full brilliancy. 
Two types are available: one with 
taps and one without. 


The secondary voltages of the 
unit with taps are: 6, 4.8, 3.94, 
3.27, 2.78, 2.27, and 1.74. Each 
voltage reduction approximately 
halves the previous candlepower 
output of the lamps. Thus a pre- 
selection of light level is possible 
--ranging from a very low candle- 
power to full lamp brilliancy. 


ENGINEERING 


Output: 30 va at 6 volts 

Lightweight: 1 pound 

Small: 2 1/4 by 2 5/32 by 
3 3/16 inches 


The unit not provided with taps 
has a 6-volt secondary. Any de- 
sired light level can be maintained 
(within the transformer’s rating) 
by using a potentiometer to vary 
the transformer voltage smoothly. 


These new transformers are de- 
signed to resist moisture, heat, 
vibration, shock, and _ corrosion. 
They will operate successfully at 
any altitude, if sufficient ventila- 
tion is provided. 

For further information ask for 
Bulletin GEA-4412. Or, for data 
on our complete line of aircraft 
transformers, write for Catalog 
GEA-4238. General Electric Co., 
Schenectady 5, N. Y. 


GENERAL @ ELECTRIC 


REVIEW—NOVEMBER, 1945 


IMPROVE AIRCRAFT 
ELECTRIC SYSTEMS 
WITH THESE G-E 
TRANSFORMERS 


3 to i-phase, 2 to 3-phase, 
1 te 3-phase transformers 


FOR THE WAR 


PLANES OF TODAY and 
COMMERCIAL 
PLANES OF TO 
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radar equipment in the field of com- 
mercial air transport is examined. 
Consideration is given to adaptations 
and jmprovements in radar equip- 
ment for air-line use. It is stated that 
radar beacons may eventually dis- 
place present low-frequency radio 
ranges and also may make proposed 
and promised V.H.F. radio ranges ob- 
solete. 

Ultimately, it is indicated, the 
combination of radar and the radio 
altimeter in an airplane and radar 
beacons on the ground could pro- 
vide a means for full instrument land- 
ings. Transport, September, 
1945, pages 26-31, 8 illus. 


Reaction Propulsion 


Principles of Rocket and Jet Propul- 
sion and Propulsive Materials. Z. 
Krzywoblocki. A simplified mathe- 
matical explanation is given of the 
principles of rocket and jet propulsion 
in this first section of a serial article. 
Consideration is given to possible 
applications of these methods of 
propulsion in aviation, including long- 
distance bombing and the delivery 
of mail. Propulsive materials and 
possible future developments in re- 
action propulsion are discussed. It 
is stated that the superiority of jet 
propulsion over rocket propulsion is 
quite obvious, since in the former the 
maximum value of external efficiency 
is reached at a much lower flight 
velocity than in the case of rocket 
propulsion. The necessary mathe- 
matical expressions are derived and 


explained. Polish Engineering, July, 
1945, pages 51-56. 
How Jet Propulsion Simplifies 


Cruise Control. James B. Rea. Af- 
terra brief explanation of the basic 
principles of reaction propulsion, and 
of the formulas for measuring power 
generated by jet engines and gas tur- 
bines, a comparison is made of the 
eficiency calculations for such power 
plants with those for the conven- 
tional reciprocating engine. Methods 
of flight testing to obtain cruise-con- 
trol data are compared, noting that 
asimpler procedure is possible with 
the reaction unit. It is suggested that 
thrustmeters for flight testing of jet- 
propelled aircraft will permit further 
amplification of the work of testing 
such craft and establishing cruise- 
control standards, by enabling engi- 
neers to calculate airplane-drag char- 
acteristics and engine-thrust charac- 
teristics accurately. Aviation, Sep- 
tember, 1945, pages 184, 185. 


German Turbo-Jet Powerplant Re- 
vealed as Compact, Efficient. A 
commentary on the BMW 003 turbo- 
let unit which, at the time Germany 
ell, had been scheduled for full pro- 
duetion in the fall of 1945. This power 
Plant is credited with having excellent 
possibilities for further development. 
ts performance is said to approach 
the 2-to-1 thrust-weight ratio goal. 
Aviation News, September 10, 1945, 
page 36. 
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Reconversion 


Navy Recovers Aluminum for Air- 
craft. Donald L. Colwell. The Co- 
ordinator of Conservation, Materials 
Division, Navy Department, dis- 
cusses policies and techniques for the 
disposal of the billion or more pounds 
of aluminum from obsolete or war- 
worn military aircraft. Considera- 
tion is given to the average amount of 
aluminum in an airplane, scrap com- 
position, and recovery processes. 
Advantages of the liquid briquette 
method of recovery are explained. 
Modern Metals, October, 1945, pages 
8-12, 4 illus. 


Research 


The R.C.A.F. Research and Develop- 
ment Division. Announcement of the 
creation of a new branch of the Royal 
Canadian Air Force, the Research and 
Development Division, is  supple- 
mented with a brief biography of 
Air Vice Marshal E. W. Stedman, 
who will head the Division, as well as 
by an outline of the Division’s func- 
tions. As reported, the duties of the 
Research and Development unit will 
consist of (1) the initiation and coor- 
dination of all research development 
and experimental work for the R.C.- 
A.F.; (2) the technical supervision 
of all research and development es- 
tablishments; (3) the distribution of 
scientific information to personnel of 
the service; (4) cooperation with 
the aircraft industry in the develop- 
ment of aircraft suitable for R.C.A.F. 
purposes; (5) as a liaison on research 
and development subjects between 
the R.C.A.F., the other services, and 
all outside bodies. Commercial Avia- 
tion, August, 1945, page 75. 


Use of Automatic Calculation Meth- 
ods in Aeronautical Research. Max 
M. Munk. An explanation of how 
automatic calculation by means of 
punched-card machines can be ap- 
plied to aeronautical problems involv- 
ing technical and mathematical work. 
The machine and the automatic com- 
putation steps connected with its oper- 
ation are described. A typical prob- 
lem of aircraft engineering recom- 
mended as suitable for computation 
by the punched-card method is the 
determination of the span lift distri- 
bution. Another is stress computa- 
tions for a system having a large num- 
ber of redundancies. Aero Dvygest, 
September 1, 1945, pages 68, 69, 192, 
1 illus. 


Rotating Wing Aircraft 


A Direct Method of Estimating Per- 
formance of a Helicopter in Powered 
Flight. Walter Castles, Jr. This pa- 
per presents a direct method of eal- 
culating the performance characteris- 
tics of a helicopter in powered flight. 
The method is based on the simple 
momentum theory but incorporates 
the primary effects of the vertical 
drag force and an empirical correction 
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to the induced power. Nomograms 
are included for the rapid solution of 
the useful equations. Journal of the 
Aeronautical Sciences, October, 1945, 
pages 477-484, 14 illus. 

Reappraisal of the Momentum The- 
ory. Haviland H. Platt. The writer 
suggests a re-examination of the funda- 
mental basis of the theory of hover- 
ing, beeause it has been found that 
discrepancies of as much as 25 per 
cent in some cases have appeared be- 
tween the theoretic and actual power 
requirements for pure free hovering 
performance of a helicopter. He re- 
views the assumptions taken in the 
momentum theory and shows how 
they are contradictory in certain re- 
spects. Reference is made to observa- 
tions of the airflow about a hovering 
rotor which show a strong recircula- 
tion of air in a large ‘‘doughnut”’ vor- 
tex, an effect that may account for all 
or a part of the observed power loss. 
Other factors that have an influence 
are mentioned. It is indicated that, 
although all of the theoretic condi- 
tions assumed may not be present in 
ordinary practice, the subject offers a 
fertile field for further research. Com- 
ments by Alexander Klemin are ap- 
pended with regard to the reasons for 
the discrepancies noted by the writer. 
Aero Digest, September 1, 1945, page 
80, 1 illus. 


Basic Factors of Helicopter Design. 
R. H. Prewitt. The basic factors of 
helicopter design are set forth in sim- 
plified form. In addition, the writer 
demonstrates a method of designing a 
helicopter so that it will have opti- 
mum efficiency for both hovering and 
cruising flight. A further extension 
of helicopter design involves the use 
of a chart on which an efficiency fac- 
tor versus operating blade lift angle 
is plotted. All deviations from the 
theoretic expressions are compen- 
sated for on this chart, which pro- 
vides an overall comparison and design 
aid. SAE Journal, September, 1945, 
pages 531-533 (Transactions), 4 illus. 

Principles of Rotary Wing Aircraft. 
Part VI. Alexander Klemin. The 
sixth section of a serial article con- 
tinues an examination of the theorems 
and experiments in vertical descent, 
taking up the effects of variation in 
loading per square foot; variation in 
the solidity ratio; and the effect of 
profile drag coefficient on the rate of 
vertical descent. Reference is made 
to equations developed in the pre- 
ceding section (Part V) through 
which it is shown that a high profile 
drag is synonomous with a high rate 
of vertical descent and that, as in hov- 
ering or in vertical ascent, induced 
velocity loss will be a minimum if flow 
through the dise and the loading are 
uniform. Uniform flow through the 
dise can be obtained by varying the 
chord only. Answers are given for 
two related questions: (1) What is 
the best airfoil for vertical descent? 
and (2) At what angle of attack 
should it be working for minimum 
rate of vertical descent? The proced- 
ure for designing the ideal rotor for 
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Tor both 


AC and 


welding 


The International Nickel Company announces the development of 
an Inconel Welding Electrode suitable for use with both AC and 
DC equipment in welding of wrought and cast Inconel and the clad 
side of Inconel-clad steel. 


This new electrode offers the following advantages: 


Good arcing characteristics 
Good slag removal 
Crack-free welds can be made in any thickness 


For DC welding, either straight or reversed 
polarity can be used 


This new “132” Inconel Welding Electrode is the latest addition to 
the line of INCO electrodes, wires and fluxes available for the oxy- 
acetylene and metal arc welding of Monel, Nickel and Inconel. 


Welding instruction bulletin will be mailed upon request. The 
International Nickel Company, Inc., 67 Wall St., New York 5, N.Y. 


NICKEL Ald, ALLOYS 


MONEL" + “K” MONEL* “S” MONEL** “R” MONEL* + “KR” MONEL* INCONEL’ “Z” NICKEL NICKEL 


Sheet... Strip... Rod... Tubing... Wire... Castings ... Welding Rods (Gas and 
*Reg. U.S. Pat 
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vertical descent is then stated, al- 
though it is noted that such a design 
may be unsuitable for other conditions 
of operation, it being offered as an 
ideal standard of comparison with the 
design of rotor actually selected. 

The causes of stalling are investi- 
gated, as well as the distribution of 
gutorotative properties along the span 
of the blade. Tentative design con- 
clusions are summarized and observa- 
tions are stated with regard to the re- 
sults of the work outlined. Three 
problems are given for solution by the 
reader. Aero Digest, September 1, 
1945, pages 83, 84, 87, 169, 170, 1 illus. 

Potential Use of the Mercury Clutch 
in the Helicopter Powerplant. A 
description is given of a centrifugal 
clutch used to connect the engine to 
the rotor of a helicopter. It is stated 
that the clutch, made by the Mercury 
Clutch Corporation, has given satis- 
factory service in a large number of 
Army, Navy, and industrial applica- 
tions, and is now being installed for 
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helicopter service. After outlining 
the 15 characteristics suggested as 
essential in a clutch suitable for heli- 
copter use, the writer explains the 
principles upon which the mercury 
clutch operates, as well as the con- 
struction and operation of that par- 
ticular unit. 

The clutch consists of a drumlike 
member attached to the power source 
and containing a small quantity of 
mereury confined in a narrow annular 
space. When the drum is revolved 
the centrifugal force drives the mer- 
cury outward, while the pressure 
thus created acts directly on the 
friction members, bringing them into 
contact. Figures given for the per- 
formance of the clutch when used 
with a 275-hp. Lycoming R-680-E3A 
engine are also plotted on graphs 
showing torque compared with speed, 
and engine speed compared with ac- 
celeration time. Aero Digest, Sep- 
tember 1, 1945, pages 92, 93, 176, 
4 illus. 


Stress Analysis 


The Simplification of Flutter Calcu- 
lations by Use of an Extended Form 
of the Routh-Hurwitz Discriminant. 
8. Sherman, J. Di Paola, and H. F. 
Frissel. Methods are presented for 
determining the stability of the solu- 
tion of the flutter polynomial by a 
fnite (not approximate) calculation. 
The method is a generalization of 
Routh’s and Hurwitz’s discriminant 
to cover the case with complex coef- 
ficients. Use of the extended dis- 
criminant presented in this paper 
should save considerable time in 
flutter calculations. Further  possi- 
bilities are opened for machine meth- 
ods. 

Full mathematical proofs and fur- 
ther development of these ideas are 
reserved for a later paper. Addi- 
tional reports are planned applying 
the ideas to airplane and _ helicopter 
stability calculations. Journal of 
the Aeronautical Sciences, October, 
1945, pages 385-392, 3 illus. 


Buckling of Stiffener and Elastic 
Sheet Combinations Under Pure 
Bending. E. Weibel. Stiffened 
sheet covering, for example in sea- 
plane hulls, may be subjected to 
bending moments that produce com- 
pressive bending stress in the unsup- 
ported stiffener areas. The critical 
value of bending moment is desired 
at which stiffeners of open section 
will buckle torsionally. The present 
solution introduces the effect of the 
elastic bending properties of the sheet 
Into the stiffener buckling problem. 
The stiffener now carries a portion 
of the total moment plus a compres- 
‘ive force that is equal to the tensile 
foree in the sheet. The expression 
lor the elastic moments transmitted 
irom the sheet is obtained by a linear 
treatment of the actually nonlinear 
problem. 


Goodier, in those problems con- 
sidered by him, adds to the problems 
treated by Wagner and Kappus. He 
finds the critical loads or moments 
as the solutions of algebraie equations 
derived from the differential equa- 
tions of the problem. In the present 
problem the sheet-bending deflection 
is expressed in the Levy type Fourier 
form, which avoids the differential 
equation in the variational problem 
and introduces a transcendental term 
into an otherwise algebraic equation. 
Trial-and-error solution is indicated to 
obtain the critical value of bending 
moment. Journal of the Aeronautical 
Sciences, October, 1945, pages 393- 
402, 8 illus. 

Note on Analysis for Bending with 
Buckled Stringers. Mdward A. Mac- 
Lean. The writer offers a “‘short-cut”’ 
method for the analysis of a beam, 
such as a wing, made up of chord and 
stringer elements under a condition 
where there is a linear distribution of 
stress over a part of the section and 
where the remaining elements have 
buckled or crippled. It is suggested 
as an alternative for the step-by-step 
solution for this problem that has 
been in use for several years, in which 
the section properties must be deter- 
mined each time an element reaches its 
maximum stress. Itis assumed that the 
foree in the buckled member can be de- 
termined or estimated. The suggested 
procedure is analogous to a method 
that was proposed by Odd Albert and 
others for the analysis of concrete 
columns. The bulkheads are assumed 
to retain their shape. Induced diag- 
onal tension effects after buckling oc- 
curs are not considered. Journal of 
the Aeronautical Sciences, October, 
1945, pages 403-407, 7 illus. 

Plastic Bending—Approximate So- 
lution. William R. Osgood. In two 
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previous papers the exact solution of 
the plastic bending problem was 
considered. Since the exact solution 
is cumbersome, an approximation is 
desirable. This paper gives an ap- 
proximate solution, which, in particu- 
lar, makes it possible to determine 
slopes and deflections. The exact de- 
termination of these quantities is 
usually practically impossible in the 
plastic range. Journal of the Aero- 
nautical Sciences, October, 1945, pages 
408-420, 8 illus. 


On the Dynamics of Elastic Buck- 
ling. J. H. Meier. The classic theory 
of elastic buckling is extended to give 
consideration to the time elements 
and inertia forces involved, in an en- 
deavor to supply information concern- 
ing buckling under impact. In this 
article, time-deflection relations are 
investigated when an axial force is 
rapidly applied to a nearly straight 
bar. Distinction is made between 
two cases. In the first case the force 
applied is smaller than Euler’s load 
for elastic buckling; in the second 
case it is greater. 

The investigation is limited to cases 
where the center deflection of com- 
pressed bars stays relatively small 
with respect to the length of the bars. 
The curvature of the elastic line is 
therefore assumed to be proportional 
to the bending moment, independent 
of the slope. A rigorous analysis, us- 
ing the strict equation for the curva- 
ture and considering inertia forces, 
would become unduly complicated. 
However, calculations show that a 
center deflection of 11 per cent of the 
original hinge distance increases the 
elastic buckling force by only 1.5 per 
cent, while the hinge distance is de- 
creased by 3 per cent. The method of 
analysis set forth should therefore 
cover the large majority of practical 
cases. 

Damping is not considered in this 
analysis. However, where it is of 
importance and the damping con- 
stants can be established, a correction 
factor for damping can be readily ap- 
plied to the respective equations. 
Journal of the Aeronautical Sciences, 
October, 1945, pages 433-440, 4 
illus. 


Influence of Prestressing and Cyclic 
Stressing on Stress-Strain Character- 
istics of Magnesium Alloys. F. A. 
Rappleyea, R. EK. Perry, and G. Ansel. 
The factors that produce Bauschinger 
effects in most metals operate in mag- 
nesium. In addition, the stress-strain 
curves of magnesium upon prestress- 
ing or cyclic loading are influenced by 
the mechanisms of deformation (slip 
and twinning) occurring in this metal. 
Data on the influence of prestressing 
and cyclic loading of wrought and 
cast commercial Dowmetal alloys are 
presented. The effects of recovery on 
the stress-strain curve are covered. 
The results are analyzed, and rec- 
ommendations as to how to cope 
with the few problems caused by pre- 
stressing or cyclic loading are 
made. 
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A statement about 


DU PONT 


The turning point is here. For the past 
several years, we, like other manufacturers, 
have been producing plastics entirely for war. 
From now on, the plastics we produce will go 
to fill the different but no less urgent needs of 
a nation at peace. 

As we turn this important corner, we feel 


that you, our present or possible future 
customers, are entitled to know the answers 
to these questions: ‘‘What has been the 
progress of Du Pont plastics during the war 
years? In the light of that progress, what 
can these plastics now reasonably expect to 
contribute to America’s peacetime economy?” 


During the war years, Du Pont brought out two wholly new plastics, 
in addition to improved forms of others. 


POLYTHENE—One newcomer—used exten- 
sively for many applications during the 
war—is Du Pont polythene. This chem- 
ically inert thermoplastic is the lightest of 
all thermoplastics commercially produced. 
Polythene is admirably suited for insula- 
tion of wire for high-frequency current; its excellent 
electrical properties include low power factor, low 
dielectric constant, high resistivity and high dielectric 


NYLON MOLDING POWDER — Another new- 
comer is nylon for use as a plastic. Nylon 
molding powder FM-1, for injection- 
molding, offers unusual toughness and a 
high service temperature, which under 
some conditions is as high as 380° F. Also, 
nylon retains its impact resistance at sub-zero temper- 
atures. Its chemical resistance is better than that of 
most thermoplastics; nylon resists esters, ketones and 
alkalis. Nylon FM-1 has replaced bronze as a valve 


methyl methacrylate 
<ai> resin returns from war with its virtues of 
transparency, good optical qualities, light- 

ness in weight, proved by service in many 

critical applications. This plastic was used on many of 
our warplanes for enclosures, turrets, sighting domes, etc. 
So great was the Army’s and Navy’s demand that pro- 
duction was increased tenfold with five resultant price 
reductions. Builders of civilian airplanes will surely profit 


strength. Its water absorption is less than 0.005%. It 
has served the Army as insulation for telephone wire— 
lessened the weight to the point where a man can readily 
carry a mile of wire on his back. It is being and will be 
used in television cables, as containers for highly cor- 
rosive chemicals, as a packaging material, and for 
shower curtains and umbrella coverings. Polythene, 
originated in England by Imperial Chemical Industries, 
Ltd., has been developed and improved by Du Pont. 


seat, holding high air pressure in U.S. Navy torpedoes. 
It has also been used for electrical coilforms in tele- 
phone headsets. Other uses will be tumblers, tableware, 
slide fasteners, and combs. A whole new field of use for 
nylon FM-105 is in extrusion jacketing of insulated 
wire, where it contributes resistance to abrasion and to 
gasoline and other organic solvents. Still other new 
nylon formulations provide a selection of outstanding 
properties for specific jobs—expanding the field of — 
applications, already varied. 


by their war experience with “‘Lucite.”’ It does not dis- 
color with age—-in fact, you can expect “‘Lucite’’ to last for 
the normal life of the plane. Products made from “Lucite” 
are moisture-resistant, and are not affected by sunlight, 
alkalis, oils and dilute acids. Peacetime markets have 
stored up a huge demand for ‘Lucite’ —to be used for 
compacts, medical instruments, television lenses, ail 
port light lenses, sparkling display fixtures, decorative 
home furnishings—uses old and new. 
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PLASTICS present and future 


NYLON PAINTBRUSH BRISTLES—Also new are 
tapered nylon bristles for paintbrushes. 
When the war began, they had not been 
perfected; today they have years of ser- 
vice behind them. The Navy has used 
millions of them. Repeated tests show that nylon bris- 


HEAT-RESISTANT “LUCITE”— An added war- 
time development is a new formulation, 
HM-122, high heat-resistant “Lucite” 
molding powder. HM-122 provides heat- 
resistance 30 to 40°F higher than that 
of general-purpose acrylic powders. In war 
it has been used for military vehicle lenses, parts of 
seed lose nitrate plastic and ‘‘Plastacele”’ cellu- 
lose acetate plastic, take on a wider 


variety of jobs, often saving weight and conserving 
precious metal. ‘“‘Butacite” polyvinyl butyral resin, the 
tough plastic used as the interlayer of safety glass, has 


OTHER DU PONT PLASTICS—The war years 
saw those old reliables, ‘‘Pyralin’”’ cellu- 


From Du Pont’s extensive research, several 
promising new plastics are expected to be 
ready during the first five post-war years. To 
produce these plastics and to meet expanding 
demand for existing ones, Du Pont is erecting 
a new plant, in addition to the present opera- 
tion of one of the largest plastic plants in the 
country. These plastics will help perform many 
tasks better and more economically; they will 
also make many products more attractive, 


tles which are tough and resilient, also resist attack 
from cold-water paints or kalsomine, and possess a 
combination of advantages unobtainable in any other 
type of bristles. They spread paint evenly and well, 
and they last at least three to five times longer than 
the best natural bristles. 


sextants, airfield landing-light lenses. In peace it will 
serve, among other uses, in automotive, refrigerator and 
radio parts. It can be produced in a variety of attrac- 
tive colors. Two other new formulations of “Lucite” 
powder provide ease of molding with various degrees of 
heat resistance. These ‘‘Lucite’’ molding powders re- 
quire a minimum of finishing operations after molding. 


also been used successfully between sheets of ‘‘Lucite”’ 
to protect airplane enclosures of pressurized cabins 
against shattering. ‘‘Butacite’”’ sheeting remains flexible 
and tough under a wide range of temperatures. In flake 
form, ‘‘Butacite” forms an excellent impregnating and 
waterproofing medium for fabrics; it is also used for 
fabric coatings (hospital sheeting, raincoats, etc.). 


more salable. And so, Du Pont faces the future 
with confidence—confidence that in the years 
immediately ahead more people can apply 
plastics for more and different purposes. 

The broad experience of the Du Pont plas- 
tics engineers is at your service, to help you 
determine whether a Du Pont plastic can help 
your product do a better job. Address: E. I. 
du Pont de Nemours & Co. (Inc.), Plastics 
Dept., Arlington, New Jersey. 


Share ‘n the Victory—BUY BONDS 


for PLASTICS. . consult DU PONT 
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This work demonstrates the follow- 
ing points: (1) In service, cyclic 
tressing at stresses up to the yield 
point will result in no harmful effects 
on the magnesium structure. (2) 
Accidental precompression loading of 
, magnesium-alloy structure beyond 
the yield strength is not detrimental 
to the strength of the structure upon 
reversal of stress. In the case of ac- 
cidental pretension, immediate sub- 
sequent column action results in 
strengths slightly lower than the de- 
ign values. (3) Any deleterious ef- 
fects caused by forming or fabrication 
an be eliminated by appropriate 
treatments. Journal of the Aeronau- 
tical Sciences, October, 1945, pages 
448-454, 460, 20 illus. 
The Applicability of Saint-Venant’s 
Principle to Airplane Structures. N. 
|, Hoff. It is common practice in en- 
gineering to disregard the local effects 
loads and to calculate the stresses 
in elements of structures and ma- 
chinery from formulas valid only 
it some distance from the region in 
which the loads are applied. When- 
ever this is done, use is made of Saint- 
Yenant’s principle either consciously 
w unwittingly. It is shown in the 
present paper that thin-walled 
tructures, like monocoque cylinders, 
the region in which the stresses are 
waterially influenced by the manner 
inwhich the loads are applied may be 
atended enough to render conven- 
tional formulas entirely unreliable. 
Journal of the Aeronautical Sciences, 
Qctober, 1945, pages 455-460, 8 
illus. 

Shear Lag and Torsion Bending of 
fou-Element Box Beams. R. I. 
Newton. A method of solution, con- 
istent with the conventional assump- 
tions of shear lag analysis, is developed 
lor the axial and shear stress distribu- 
tion in four-element box beams of the 
type frequently used in aircraft struc- 
tures. Account is taken of the effects 

{shear lag, beam taper, skin cutouts, 
er the stresses due to restraint 
against torsional warping. There are 
uo restrictions on the type of external 
loading. 

The procedure is based upon the 
letermination of a self-equilibrating 
et of “correction” stresses to be 
superposed upon the stresses calculated 
ty conventional bending theory. The 
equations for the ‘‘correction”’ stresses 
e formulated as recurring pairs of 
inite-difference equations, which per- 
wits the handling of arbitrary varia- 
tions of flange areas, web thicknesses, 
iid external loads. Solution of the 
‘quations is performed by simple tab- 
lar calculations that may be done by 
‘computer who does not understand 
the theory. 

Numerical examples are presented 
or the stress distributions in a canti- 
ever beam, with and without a mid- 
yan cutout, under various external 
vadings. A simple means is provided 
ordetermining approximately the er- 
‘ts resulting from the use of finite 
sments of spanwise length, and 
tis shown that relatively large incre- 
nents will normally give satisfactory 
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accuracy. Journal of the Aeronautical 
Sciences, October, 1945, pages 461- 
467, 6 illus. 

Instability of Extrusions under Com- 
pressive Loads. Walter Ramberg and 
Samuel Levy. Critical compressive 
stresses were computed and were com- 
pared with measured values for 26 
different aluminum-alloy and magne- 
sium-alloy extrusions. 

Critical stresses for local instability 
were computed, considering the 
flanges as plates of uniform thickness 
rigidly clamped along one edge. Crit- 
ical stresses for primary instability 
were computed from Kappus’ theory 
of torsional instability, taking account 
of the stiffening effect of fillets and the 
effect on the torsion bending constant 
of bending stresses varying across the 
thickness of the wall. An estimate 
of the effect of plastic yielding was 
made by reducing the critical stresses 
in the ratio of reduced modulus, for 
a column of rectangular section, to 
Young’s modulus. The me: asured 
and computed critical stresses for 120 
of the 125 specimens differed less than 
5,000 Ibs. per sq.in. Comparison of 
strength-weight ratios for buckling 
and for failure showed that in general 
the Z-sections were most efficient. 

A procedure is outlined for calculat- 
ing buckling stresses of unsupported 
extrusions of one material from meas- 
ured buckling stresses of similar 
extrusions of a different material. 
The proeedure was checked by com- 
paring calculated buckling stresses 
with measured buckling stresses for 
extruded T-sections, L-sections, and 
Z-sections of several aluminum and 
magnesium alloys. The differences 
between the measured and calculated 
buckling stresses did not exceed 
10,000 Ibs. per sq.in. The average 
difference was less than 5,000 lbs. per 
sq.in. Journal of the Aeronautical 
Sciences, October, 1945, pages 485- 
498, 14 illus. 

Photo-Elasticity and Design Prob- 
lems. Part II. R. B. Heywood. 
This is the second and concluding in- 
stallment of an article on stress deter- 
mination by photoelastic analysis. 
Applications of the method are de- 
scribed to illustrate the results that it 
is possible to obtain by this technique 
and to reveal the practical advantages 
of the method. Among the types of 
stress concentration studied are such 
examples as a beam with a small 
notch, a cantilever subjected to pure 
bending, a hole in a tensile member, 
an interference plug in a tensile mem- 
ber, and a diamond-shaped hole under 
shear stress. Mention is made of the 
use of the technique in the develop- 
ment of the Rolls-Royce Merlin en- 
gine, but conditions of secrecy prevent 
the publication of details. Aircraft 
Bngsneering, August, 1945, pages 
226-228, 10 illus. 

Damage in Fatigue. 
Milton A. Miner. In thisinvestigation 
the assumption was made that the 
phenomenon of cumulative damage 
under repeated loads is related to the 
net work absorbed by the specimen. 
Then the number of loading cycles 
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applied, expressed as a percentage of 
the number of cycles required to pro- 
duce failure at a given stress level, 
would be the ssamaclien of useful life 
expended. When the total damage, 
as defined by this concept, reached 100 
per cent, the fatigue specimen should 
fail. Experimental verification of 
this concept for an aluminum alloy, 
using different types of specimens, 
various stress ratios, and various com- 
binations of loading cycles is pre- 
sented. These data are also analyzed 
to provide information concerning dif- 
ferent stress ratios when an S- N curve 
for any ratio is known. Results of a 
sample analysis based on experiments 
are given. It is concluded that a 
simple and conservative analysis is 
possible, using the concept of cumu- 
lative fatigue damage. Journal of 
Applied Mechanics, September, 1945, 
pages A-159-A-164, 14 illus. 


Properties and Characteristics of 
24S-T Aluminum Alloy Rivets. W. 
T. MacDonald and M. E. Tatman. 
To determine the driving characteris- 
ties, shear strengths, and corrosion 
resistance of 245-T aluminum-alloy 
rivets, the tests reported in this article 
were conducted. Data are supplied 
regarding the force required to 
squeeze-drive rivet heads, the effect 
of driving time on cracking, the cor- 
rosion resistance of artificially aged 
rivets, and shear strengths. Product 
Engineering, September, 1945, pages 
625-627, 1 illus. 


Unsymmetrical Bending and Strut 
Design. A. N. Kinkead. Methods 
for caleulating the maximum fibre 
stress in beams subjected to unsym- 
metrical bending are explained. Part 
I of the article deals with the theory; 
Part IL with the application of the 
theory to the design of airplane struts. 
The writer develops formulas for 
computing the values of fibre stress 
from which curves are plotted for ob- 
taining the allowable stress coefficient 
for varying angles of loading in beams 
of I-section, U-section, T-section, 
channel-section, and  angle-section, 
subjected to unsymmetrical bending. 

In the part dealing with the theory, 
two examples are worked out, one 
referring to a beam problem in struc- 
tural work, using a steel beam of I- 
section, measuring 12 in. by 8 in., and 
the other using a light alloy aircraft 
component of channel section, meas- 
uring 1.8 in. by 0.8 in. In the second 
part, two examples are given, the 
first requiring the calculation of the 
strength of a 1 in. by 1 in. by 1/3 in. 
curved duralumin flap-support rib 
member of equal angle section. The 
second shows how to estimate the 
strength of a T-section boom me: isur'- 
ing 6 in. by 6 in. by !/2 in. It is 
stated that the method may be ap- 
plied to sections of shapes differing 
from the four common types of engi- 
neering sections dealt with, and that 
the formulas evolved should obviate 
the necessity for graphical construc- 
tion in unusual problems. Aircraft 
Engineering, August, 1945, pages 232- 
236, 13 illus. 


= 


AERONAUTICAL ENGINEERIN ( 


SOMETHING NEW 


REVIEW—NOVEMBER, 1945 


IN VIBRATION CONTROL! 


with MB Vibration Isolators 


ADAPTABILITY OF MB “ISOMODES” to any 
mounting angle or suspension illustrates an 
important development in engineered vibra- 
tion control . . . isolators with equal spring 
rates in all directions. 

This extraordinary feature means just this: 
Unlike usual types, which are relatively stiff in 
one or more directions, MB units will isolate all 
modes of vibratory motion—linear and rocking. 
The units for your specific engine will prevent 
vibration transmission in all directions . . . and 
in any position! 

It’s achieved with expert dimensional! design 
and careful control of rubber properties, pro- 
viding high deflection capacity, and the same 
spring rate axially and radially. 

MB “ISoMODES” have a high safety factor. 
The use of generous sections of rubber in com- 
pression allows higher load capacities and 
higher deflection capacities with lighter weight, 


“ISOLATE ALL MODES FOR POSITIVE VIBRATION CONTROL” * 


*Copyricht the MB Manufacturing Company, In 


smaller size units. Rubber in compression 
means higher resistance to injury, and the de- 
sign provides a stable, self-snubbing isolator. 

Let MB vibration specialists save you hours 
and effort and help assure a new high in isola- 
tion of destructive vibrations. A detailed study 
will be made of your product, whether in blue- 
print or completed state, and sound, highly 
qualified recommendations and design data 
offered. Write for details. 


THE 


MB 


MANUFACTURING COMPANY, INC. 


Vibration Division 
1060 State Street, New Haven 11, Conn. 


Vibration Isolator Units and Mountings - Special Vibration Test Equipment 
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Formulas for Strain Energy -and 
Related Quantities. Alfred S. Niles. 
Formulas are presented which will 
save computation labor in least-work 
analysis and beam-deflection compu- 
tations. These formulas were ob- 
tained by carrying out the integra- 
tions for some of the more common 
types of loading. They express the 
strain energy and the quantity of a 
beam segment in terms of its end 
moments and the intensity of trans- 
yerse load. The work of evaluation is 
thus reduced to substitution of nu- 
merical values in formulas that can be 
handled by anyone with a knowledge 
of simple algebra. The use of the 
formulas is illustrated by their ap- 
plication to an example ‘cited in an 
article by the writer. IJndus- 
trial Aviation, September, 1945, pages 
22, 23, 87, 1 illus. 


The Strength of Alclad D.T.D. 390. 
.G. Bowen. The frequency distri- 
bution of strength of Alclad sheet 
made to specification D.T.D. 390 is 
studied. The writer describes tests 
that were first conducted to ascertain 
how far the sample was representative 
of the whole range of data for the 
material. The tests indicated that 
an analysis of the frequency distribu- 
tion should yield results that would be 
fairly representative of the period of 
production from 1941 to 1944. He 
then compiles the distributions of the 
proportionality limit, the 0.1 and 0.2 
and 0.5 per cent proof stress, the ulti- 
mate tensile strength and the elonga- 
tion. 

Theoretic frequency curves are 
then fitted to these distributions and 
the results are illustrated diagrammat- 
ically. From the theoretic curves it 
is possible to define the lower limits 
of strength corresponding to differ- 
ent probabilities. Aircraft Engi- 
— August, 1945, pages 240, 241, 
(lus. 


Superchargers 


Some Advantages and Limitations 
of Centrifugal and Axial Compressors. 
Kenneth Campbell and John E. Tal- 
bert. The writers evaluate the rela- 
tive merits of centrifugal and axial 
fow compressors. They give a de- 
tailed report of the results of extensive 
tests of compressors used as super- 
chargers for reciprocating engines and 
ating power plants, rela- 
tive to the effects of compressor ef- 
ficiency on the performance of the 
power plant. They review briefly the 
laboratory work carried out by W Tight 
Aeronautical Corporation over a pe- 
tiod of 10 years, including the design 
details and performance figures sub- 
nitted by the company to all manu- 
lacturers of engines and superchargers 
in the United States and to British 
lepresentatives. 

A comparison is made of the two 
'ypes on the basis of pressure ratio 
ind operating range, with lengthy ex- 
llanations of the effects of design 
thanges in the various components of 
the supercharger, and comments con- 
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Fairey Aviation Company's tube ex- 
pander. This exploded view shows the 
tapered steel rollers and split cage. Three 
of the rollers have been removed for 
illustration purposes. 


cerning the limitations governing the 
design of the different parts. It is 
noted that in many cases compromises 
are necessary to meet the specific re- 
quirements and limitations of a par- 
ticular installation, and that for non- 
reciprocating power plants optimum 
performance of the compressor is of 
greater importance by a wide margin 
than other considerations. The con- 
clusion is that the axial compressor 
will probably be used ultimately in 
applications where compressor effi- 
ciency above 80 per cent is of para- 
mount importance. Industrial Avia- 
tion, September, 1945, pages 50, 52- 
54, 56, 82-86, 15 illus. 
Turbo-Supercharger Speed Control. 
M. Allen. A theoretic analysis is 
made of the acceleration time for a 
turbosupercharger and of the factors 
influencing the control. The differ- 
ential equation expressing the relation- 
ship of time and speed of the super- 
charger is developed from the as- 
sumption that the supercharger has 
speed characteristics similar to those 
of a commercial fan or blower. The 
constants are determined by substi- 


tutions in the equation, and the 
solution of the equation is ex- 
plained. 


Three theoretic time-response curves 
are plotted and illustrated, the curves 
being based on assumptions with re- 
gard to the power input, the efficiency 
of the supercharger, and the induc- 
tion air-stream velocity. Results of 
changes in the power input to the 
supercharger are studied, this being 
practically the only factor susceptible 
to control by the pilot. The sequence 
of events in making such a change is 
traced. 

It is concluded that control of 
the waste-gate opening is critical 
and that an automatic regulator con- 
taining an accelerating-limiting de- 
vice is desirable. Aero Digest, Sep- 
tember 1, 1945, pages 145, 146, 192, 2 
illus. 


Testing Equipment 


Resistance Wire Strain Gage Equip- 
ment for Static and Dynamic Testing. 
W. F. Gunning and E. G. Van Leeu- 
wen,. A description is given of the 
specialized equipment used with wire 
strain gages for static and dynamic 
testing at the research laboratories of 
the Douglas Aircraft Company, Inc. 
The instruments are evaluated with 
respect to their limitations and field of 
application. Particulars are given 
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about a precise method of gage eali- 
bration which is applicable to all 
measuring systems. Product Engi- 
neering, September, 1945, pages 608- 
613, 8 illus. 


Tools and Equipment 


New Automatic Riveting Machine. 
The construction, operation, and ad- 
vantages of the Drivmatic Automatic 
Riveting Machine are indicated. A 
product of the General Engineering 
Company, and used in the manufac- 
ture of air frames by Beech Aircraft 
Corporation, the Drivmatic performs 
automatic riveting of assemblies that 
are too heavy for the punching and 
dimpling process. It gages the com- 
bined metal thickness, drills and 
countersinks the hole, then selects, 
inserts, and heads one of five lengths 
of rivets of the same head style and 
body diameter. With the Drivmatic, 
the combined metal thickness may be 
as great as °/gin. However, the ma- 
chine may also be tooled to handle all 
common head styles of aircraft rivets 
from !/s-in. to 1/s-in. body diameter. 
Aero Digest, September 1, 1945, pages 
120, 121, 6 illus. 


Application of Nusite—A Specially 
Heat-Treated High-Speed Steel. Ar- 
thur A. Schwartz. In a brief article 
the writer reports on how a specially 
heat-treated high-speed steel known 
as Nusite is being used to advantage 
in three factories of the Bell Aircraft 
Corporation. It is explained that Nu- 
site fills a definite need for a tool 
steel ranking between the high car- 
bides and the regular high-speed 
steels. 

Particulars are given regarding the 
way Nusite tools should be applied. 
Machinery, September, 1945, pages 
186, 187, 1 illus. 


Simpler and Faster. A simplified 
procedure for adjusting the aileron 
control cables in DC-3 transport 
planes, developed by employees of 
United Air Lines, is explained. The 
procedure is stated to save many man- 
hours of labor. Three jigs were de- 
vised, one to fit over the control 
wheels to hold them in neutral posi- 
tion; another to lock the center bell 
crank; and a third to lock the inboard 
bell crank in neutral.: With the con- 
trols thus locked, the cables are ad- 
justed quickly and effectively. Air 
Transport, September; 1945, pages 53, 
54, 4 illus. 


Expansion. The design, construc- 
tion, and applications of a special tube 
expander are noted. Developed by 
the Fairey Aviation Company, Ltd., 
to obviate individual fitting work, this 
device is intended primarily for tru- 
ing-up the bore of a tube in order to 
accommodate a plug-end of fixed size. 
It consists essentially of a cage of par- 
allel rollers that are tapered slightly 
at their leading ends and are inclined 
laterally at a few degrees to the axis 
of the tool shank. Flight, August 30, 
1945, page 226, 2 illus. 
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The CONTROL CABLE for the 


AIRPLANES OF THE FUTURE 


is here TO DAY AIRPLANE DESIGNERS and 


builders predict that most 


future passenger travel 

———will be in airplanes capable of fast, economical flight at high 

~ altitudes. Control cables for these airliners must be strong and 

flexible, yet so constructed that there is no air leakage at points 

ee where the cable passes through pressurized compartments, 

4 Such cable, Roebling Lock-Clad, is already an accomplished 

ae fact, proved in service on many types of military bombers and 

fighters and now ready for commercial use. 

< Lock-Clad Control Cable consists of preformed, prestressed 

steel aircraft cable over which a smooth surfaced cylindrical 

duralumin tube has been swaged. This construction not only 

seals all voids completely but also locks the steel cord to 

prevent constructional stretch. Increased AE value materially 
reduces the elastic stretch when loads are applied. 

The expansion coefficient nearly approaches that of the air- 
frame, guarding against tightening or slackening of controls 
due to extremes of temperature. This results in increased con- 
trol sensitivity and minimizes pilot fatigue. 

Roebling Lock-Clad Control Cable and Roebling Aircraft 
Cord and Strand may be equipped with an extensive range of 
terminals and swaged fittings. Complete assemblies will be 
supplied to your specifications and proof tested before delivery 
if desired. For more complete information and data on con- 
structions, sizes and physical characteristics, write for en- 

~ gineering pamphlet A-884. 


Aircord Division 


JOHN A. ROEBLING’S SONS COMPANY 
TRENTON 2, NEW JERSEY 


Branches and Warehouses in Principal Cities 


OA 
| 


VAX V2 


CITT 


ROEBLING 


Contial We re aircord  CONTROLCORD. STRAND WIRE 


TERMINALS * SWAGED CONTROL ASSEMBLIES + CONTROL CASING * WIRE ROPE * SLINGS + ELECTRICAL WIRES AND CABLES 
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Training 


Reconversion of Military Pilots. 
Charles A. Selby. The writer reports 
that, contrary to expectations, ex-com- 
bat pilots are proving to be the best 
copilot trainees the air lines have ever 
had. He commends the ex-military 
pilots for their fine mental attitudes 
and cooperation as_ air-line pilot 
trainees, but notes some of the tech- 
nical difficulties they are commonly 
experiencing in adapting themselves 
to civilian aircraft. Among these dif- 
ficulties are overcontrolling on both 
elevators and ailerons and a tendency 
to “fight”? the instruments. Air 
Facts, October, 1945, pages 44-46, 48, 
49. 

Aviation Goes to College. Paul 
Fountain. Purdue University’s pro- 
gram for aviation training is outlined. 
It is reported that, beginning in No- 
vember, 1945, Purdue will initiate re- 
vised curriculums leading to bachelor 
and graduate degrees in aeronautical 
engineering and an entirely new curric- 
ulum leading to a bachelor degree in 
air transportation. Information is 
given as to what these courses will 
consist of and how they will be con- 
ducted. 

A schedule of the five flight-train- 
ing courses available at the Uni- 
yersity’s airport is included. Flying, 
October, 1945, pages 32, 33, 84, 86, 87, 
illus. 

Canadian Training for Glider Pi- 
lots. Hugh Kemp. This article is 
about the Central Gliding School at 
Carp, Ont., sponsored by the Air 
Cadet League of Canada for the pur- 
pose of training a nucleus of instruc- 
tors and ground engineers for Cana- 
da’s gliding program. It contains 
data relative to the school’s location, 
facilities, equipment, enrollment, syl- 
labus, and teaching and administra- 
tive personnel. Training courses 
noted include those preparing the 
students for positions as gliding in- 
structor, construction supervisor, and 
glider pilot, in addition to a general 
familiarization course. Canadian Avi- 
ation, September, 1945, pages 56, 57, 
86, 88, 4 illus.; ‘Central Gliding 
School,’’ Canadian Air Cadet, August, 
1945, page 8, 2 illus. 
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The Airline Mechanic. Allan Mer- 
kin and Albert G. Thomas. The pre- 
requisites for a successful air-line me- 
chanie are outlined. Sections deal 
with qualifications, duties, responsibil- 
ities, and the opportunities available 
in this line of work. Tables list the 
qualifications for the four grades of 
each group of aircraft mechanies— 
engine, accessories, instrument, sheet- 
metal, and propeller. Air Transport, 
September, 1945, pages 42, 44, 47, 48, 
51, 2 illus. 


Welding 


Aluminum Brazing. W. EK. Brain- 
ard. Information that has been ac- 
cumulated about the process of alu- 
minum brazing is recorded, with par- 
ticular reference to the use of the 
method in aircraft manufacture. Cost 
savings that have been made possible 
through the application of advanced 
methods of brazing aluminum and 
magnesium are described. <A typical 
example is an assembly in which the 
production rate was 100 parts in 12 
hours by old methods, and 100 parts 
in 14 min. by the brazing method. 
It is observed that brazing inherently 
possesses the same difficulties of in- 
spection as welding, in that a good 
surface appearance does not neces- 
sarily guarantee fusion soundness 
throughout the brazed section. Un- 
til recently, there seemed to be no 
method of process control sufficiently 
exacting to ensure joints free from in- 
clusions of foreign matter. For that 
reason the safey factors, including an 
ignorance increment, were necessarily 
high. Particulars are given about 
methods developed by the Vultee 
Field Division of the Consolidated 
Vultee Aircraft Corporation which 
appear to have overcome this obstacle. 
The three processes used in aluminum 
brazing are defined as the torch, 
furnace, and flux-dip methods, each 
of which is outlined, with a compari- 
son of the work accomplished. Nu- 
merous examples of brazed aluminum 
work are described at length. Ma- 
chinery, September, 1945, pages 143- 
152, 21 illus. 

Resistance Welding. Part II. R. 
W. Ayers. Second installment of a 


99 


three-part article surveying modern 
developments and practical applica- 
tions of resistance welding to aircraft 
construction. Part II continues the 
discussion of spot welding with an ex- 
amination of equipment for spot-weld- 
ing light alloys. The principles, charac- 
teristics, advantages, and applications 
of stitch welding and projection weld- 
ing are explained. Machines employed 
for stitch and projection welding are de- 
scribed. Illustrations demonstrate 
both processes in detail. The ex- 
amples given tend to deal with pro- 
jection welding as an economical and 
improved method of spot welding, but 
certain different applications of pro- 
jection welding are noted as well. 

The spot-welding equipment re- 
viewed includes ignitron timers and 
stored-energy machines of two types: 
(1) machines storing energy by elec- 
tromagnetic means, and (2) those us- 
ing condensers. Aztrcraft Production, 
September, 1945, pages 446-450, 16 
illus. 

Properties of Gas Welds in Three 
Alloys of Sheet Magnesium. W. H. 
Jones. The writer outlines the ad- 
vantages of Dow ““M” magnesium or 
its equivalent for gas-welded parts. 
The report is based on the results of 
an investigation of weld properties, 
welding procedures, and heat-treat- 
ment for production assemblies, with 
reference to test specimens of three 
magnesium alloys. How a compro- 
mise was made to obtain good corro- 
sion resistance and adequate strength, 
and to minimize hot-shortness, is de- 
scribed. Product Engineering, Sep- 
tember, 1945, pages 580, 581, 5 illus. 

The Welding of Non-Ferrous Met- 
als. Part VI. E. G. West. The 
sixth installment of this article is de- 
voted to resistance-welding equip- 
ment, principles, and control meth- 
ods as applied to the nonferrous met- 
als. Consideration is given to alter- 
nating-current machines and _ their 
control, condenser-discharge welding 
machines, and induction storage ma- 
chines. Reference is made to varia- 
tions of these three chief types of 
machines which have been developed. 


Sheet Metal Industries, September, 
1945, pages 1618-1622, 1624, 12 
illus. 
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TINY GIANT WITH A HISTORY 


Long before the war, the men who design your Bel] 
Telephone System were looking for an electron tube 
with frequency capabilities never before attained, 
With it, they could transmit wide bands of tele. 
phone messages — several hundred of them — simul. 


taneously through coaxial cable—economically, and 
over long distances. 


They developed a tube which set a new standard in 
broad-band, high-frequency amplification. So minute 
that its electrode system had to be inspected under a 
magnifying glass, the tube could amplify either the 
voices of 480 people talking at the same time, or the 
patterns of television. Long-distance, broad-band 
transmission became a commercial reality. 


Cross-section of Electrode System 
(five times actual size) 


When war came, this tube excelled all others as an 
amplifier in certain military equipment. It then 
grew into the 6AK5, one of the great little tubes of 
the war. Besides producing 6AKS’s in large quanti- 
ties, the Western Electric responded to emergency 
needs of the Army and Navy by furnishing design 
specifications and production techniques to other 
manufacturers, of whom at least five reached quan- 
tity production. On every battlefront it helped our 
ships and planes to bring in radio signals. 


Developing electron tubes of revolutionary design 
has been the steady job of Bell Laboratories scien- 
tists ever since they devised the first practical! tele 
phone amplifier over thirty years ago. Now tubes 
like the 6AK5 will help speed the living pictures of 


BELL TELEPHONE LABORATORIES Fa television, as well as hundreds of telephone con- 

Exploring end inventing, devising and perfecting for continued versations simultaneously over the coaxial and radio 
improvements and economies in telephone service. x gy 


tant highways of the Bell Telephone System. 
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Army Air Forces 


Development of Radar. Recent re- 
laxation by the War Department of 
the secrecy surrounding radar permits 
telling the story of radar’s part in pro- 
tecting this country and England 
against enemy aircraft attack. Ac- 
tivity in the engineering of radar equip- 
ment for use in the operations of the 
Army Air Forces was centered in the 
Radio and Radar Subdivision of the 
Air Technical Service Command at 
Wright Field. The Aircraft Radio 
Laboratories at Wright Field and the 
Watson Laboratories, located at Eaton- 
town, N.J., under the technical super- 
vision of the Radio and Radar Sub- 
division, have been responsible for 
guiding the direction of radar research 
in Government, university, and com- 
mercial laboratories, adapting theoretic 
research results to the solution of en- 
gineering problems, directing the 
quantity production of millions of 
dollars of radar equipment, and fitting 
the complicated devices into A.A.F. 
aircraft and vehicles as workable sys- 
tems. 

Air-borne radar equipment of major 


significance made available to the 
AA.F. through the efforts of the 
A.T.S.C. included search equipment 


that contributed largely to the defeat 
of the German submarine; bombing 
devices that permitted bombardment 
raids over enemy territory regardless 
of weather or visibility conditions; 
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lightweight, portable beacons used as 
navigating systems; precision naviga- 
tion equipment used for exact location 
of drop zones or strategic targets, 
and for long-range navigation over 
water and poorly marked land areas; 
altimeters providing accurate readings 
indicating altitude above the terrain; 
air-borne interception devices used by 
night fighters to locate and intercept 
enemy night raiders; devices to facil- 
itate rescue of air crews downed at sea 
or in dense jungles; tail-warning equip- 
ment to give fighter pilots warning of 
enemy attacks from the rear; air- 
borne gun-sighting and gun-laying de- 
vices providing automatic control and 
firing of air-borne machine guns and 
cannon; devices used for the low- 
altitude bombing of shipping; and 
system tie-ins with optical bombsights, 
permitting synchronous operation of 
radar bombing sets and optical bomb- 
sights. 

The laboratories have also made 
available to the A.A.F. the following 
types of radar equipment: long-range, 
early-warning equipment for the de- 
tection, from the ground, of enemy air- 
craft, indicating range, height, and 
azimuth; ground-control interception 
devices plotting the course of enemy 
aircraft and directing defensive opera- 
tions, either ground-based or from 
friendly aircraft already flight; 
ground-control approach installations 
enabling ground crews to inform pilots 
of their location with respect to over- 


cast runways and to guide them to safe 
landings; and equipment to mark 
clearly the front lines and enemy tar- 
gets enabling the A.A.F. to concentrate 
its striking force in the support. of 
ground troops. Air Technical Serv- 
ice Command. 

Radio-Controlled Target Airplane. 
Restrictions have been removed from 
the publication of information about 
one of the Army’s most ingenious train- 
ing devices, the radio-controlled, pilot- 
less target airplane developed at Air 
Technical Service Command Head- 
quarters at Wright Field. 

Able to fly at speeds ranging from 
100 to 200 m.p.h. and at altitudes up to 
3,000 ft., controlled by radio from the 
ground, the target airplane is the re- 
sult of 8 years of intensive research 
work by the Control Equipment Branch, 
Equipment Laboratory Staff. Two 
models are now standard equipment for 
the:Army Air Forces, the OQ-3 and 
OQ-14. They are used as targets for 
aerial gunnery practice by B-29 gun- 
ners and for antiaircraft practice by 
ground forces. The Navy is using 
the radio airplane target in its training 
program for automatic weapons’ target 
practice aboard combatant — ships. 
Navy officers and enlisted personnel 
have been trained in the operation of 
the pilotless airplane. The radio air- 
plane target has recently found another 
use, as a training aid for students of 
radar in tracking flying objects in the 
air for gunnery practice. 


Applications of radar. Left, radar control of anti-aircraft artillery fire is illustrated in this sketch of a radar set supplying firing data to a gun 
director. Right, another use shows an aerial radar-scope photograph of Nantucket as compared with an actual chart of the island. 
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HARRISON AIRCRAFT 
COOLERS AND VALVES 


4 
| HARRISON 
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SUPERCHARGER 
INTERCOOLERS 


... has provided an effective solution 
to the problems of heat dissipation and 
temperature control in the operation 


of military and commercial aircraft. 


ISON Aircraft 


HARRISON RADIATOR DIVISION OF GENERAL MOTORS, LOCKPORT, NEW YORK 
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Manufactured by the Radioplane 
Company, Van Nuys, Calif., and Globe 
Corporation, Aircraft Division, Joliet, 
[ll., the OQ-3 airplane target is a high- 
wing monoplane, 9 ft. long, with a wing 
span of 12 ft. 3 in. It weighs 100 lbs. 
and is capable of flying 103 m.p.h. 
It is constructed of welded steel tubing 
covered with airplane cloth. The power 
plant is an 8-hp., 2-cylinder, 2-cycle 
gasoline engine. The OQ-14, a later 
model, has a wing span of 11 ft. 6 in. 
and is powered by a 22-hp. engine. 
This model will fly at 140 m.p.h. 

Take-off is accomplished by the use 
of a catapult, powered by compressed 
spring coils or rubber shock cord. 
After launching, the target is radio-con- 
trolled and is operated by elevator and 
rudder controls only. Landing is made 
by parachute, released either by the 
control operator or automatically as a 
result of damage from vital hits. The 
elevator and rudder servo controls re- 
main in effect after the engine is stopped 
and the parachute released, providing 
the radio has not been damaged, so 
that ‘‘dead-stick” landings may be 
made in the event the parachute at- 
tachments are shot away. 

The basic system of radio control for 
the target involves the use of an ultra- 
high-frequency carrier wave, modulated 
by five different audio frequencies. A 
small control box attached to the trans- 
mitter by means of a flexible extension 
cable, equipped with a stick to simulate 
actual airplane control, is used to select 
the proper radio signals. Four audio- 
irequency tones are used to control the 
target airplane in flight, one each for 
left, right, up, and down. A fifth 
frequency centers the rudder and _ re- 
leases the parachute. Only one of 
these audio frequencies is used at a 
time. When one of the control fre- 
quencies is not in use, the fifth, or 
parachute frequency, is automatically 
switched on. 

Installed in the plane is a radio re- 
ceiver selector, which translates the 
radio. waves and actuates the servo 
unit in the airplane by electrical energy. 
The servo unit provides the mechanical 
action to control the elevators and rud- 
der. Operation has been so simplified 
that anyone without previous experi- 
ence can learn to fly the target plane 
in6 hours. Use of the plane has pro- 
vided a realistic target to student gun- 
ners because of its ability to simulate 
fight attitudes, dives, and evasive ac- 
tion. 

The first experimental models had a 
s-hp. engine with counterrotating pro- 
pellers to counteract torque, square 
cross-section fuselage, and tricycle land- 
ing gear. The method of control in- 
cluded a telephone dial. Experiments, 
tests, and further development by the 
A.T.S.C. finally eliminated the counter- 
rotating propellers, landing gears, and 
telephone-dial control. Torque action 
was eliminated through design incor- 
porating inherent stability. With the 
use of steel tubes for the framework, 
the landing gear became unnecessary 
ance the rugged construction of the 
airplane absorbed the landing shock. 


Experimentation with the planes is 
still being carried on at A.T.S.C. head- 
quarters, Wright Field. Air Technical 
Service Command. 

Experiments to Prevent Fire Haz- 
ards in Aircraft. In order to pre- 
vent fire hazards in engine nacelles, the 
A.T.S.C. Engineering Division is con- 
ducting experiments in its Power Plant 
Laboratory to test the comparative 
fire resistance of all types of fuel and 
oil hoses and lines forward of the fire 
wall, and of all equipment in the ac- 
cessories section of the nacelles. The 
investigation seeks to discover how to 
prevent fire hazards from incendiary 
bullets and from other causes while the 
plane is in operation in the air, and to 
develop new equipment and material 
that will withstand the intense heat of 
such fire long enough for the fire to be 
extinguished before it can spread and 
cause an explosion. 

The experiments simulate the actual 
aircraft installation insofar as gasoline 
and oil flow and pressure are concerned. 
The test specimen is mounted in the 
test stand, and when the desired flow 
and pressure are obtained, the flame of a 
kerosene vorch, generating an intense 
heat, is directed against the hose while 
the gasoline is being pumped through 
the system. Flame temperature is de- 
termined by chromel-alumel thermo- 
couples located on the test specimen at 
the point of contact with the flame. 
Fire control is maintained by the use of 
a portable carbon-dioxide unit con- 
nected directly with the test chamber 
and operated manually from the con- 
trol panel. In this manner, the fire 
resistance of aircraft hose of all speci- 
fications and of aluminum lines is de- 
termined. 

One of the practical results of the 
tests has been the development of a 
special aircraft hose that will withstand 
the intense heat for a period of 30 
min. or more, as against the 3 min. 
period for previous hoses. In an effort 
to find a method of protecting fuel 
and oil hoses and lines on aircraft in 
service, several types of flame-retarding 
coverings were used. Air Technical 
Service Command. 


Civil Aeronautics Administration 


Flight Instructors to Give Private 
Pilot Tests. To speed up the process 
of obtaining private pilot certificates, 
the C.A.A. is now permitting flight in- 
structors to give the written examina- 
tions to applicants. The examination, 
which students take prior to their first 
cross-country flight, is given on Parts 
43 and 60 of the Civil Air Regulations, 
which deal with general operational 
rules of aircraft and traffic rules of the 
air. Questions are of the multiple- 
choice type and are supplied by the 
C.A.A. under carefully controlled con- 
ditions to prevent their “leaking” 
in advance. Instructors use a C.A.A. 
grading sheet to mark the student’s 
paper. 

Flight instructors are also eligible 
for designation as Private Pilot Flight 
Examiners and, as such, they are 
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qualified to give the flight tests that 
students must pass to obtain private 
pilot certificates. C.A.A. inspectors 
in the field recommend instructors for 
this designation and frequently give 
the instructor a temporary designation. 


Final designation comes from 
Washington office of the General In- 
spection Division. These examiners 


are being appointed as fast as conditions 
permit, in an effort by the C.A.A. to 
catch up with the growing backlog of 
applicants waiting for flight tests. 

Private pilot flight tests are given 
free by C.A.A. inspectors but since 
they must work on a crowded schedule 
and cannot visit the airports in their 
districts often enough to give fast serv- 
ice to applicants, qualified instructors 
have been designated Flight Examiners 
and are permitted to charge $5 for 
giving a private pilot’s flight test. 
Office of Aviation Information. 

Postwar Plans of Airforce Re- 
turnees. According to a survey made 
by the C.A.A. in cooperation with the 
Army Air Forces, based on a question- 
naire submitted to a group of A.A.F. 
officers and enlisted men upon their 
return from overseas service, it is es- 
timated that 441,000 veterans of the 
A.A.F. intend to seek employment in 
aviation and 87,000 of them desire to 
purchase personal planes. The estimate 
was made by projecting the answers 
given by 1,278 officers and 2,215 men at 
an eastern personnel distribution center, 
against the total number of men in the 
A.A.F. at the time. 

Numerous other facts are brought 
out in a detailed analysis of the re- 
plies which has been prepared for dis- 
tribution under the title indicated. 
Copies of the analysis are available from 
the Office of Aviation Information, 
Washington, D.C. 


Civil Aeronautics Board 


International Standardization of Di- 
mensional Units. The Civil Aero- 
nautics Board has distributed a ques- 
tionnaire and commentary concerning 
proposed international standardiza- 
tion of units of measurement, in order 
to facilitate transmission of informa- 
tion in international flying opera- 
tions. 

After a brief explanation of the diffi- 
culties arising through the varying 
units of measurement prevalent in 
different countries and parts of the 
world, the Board has requested expres- 
sions of opinion on three questions, the 
substance of which follows: (1) 
Should the meter be substituted for 
the foot as the normal unit in the meas- 
urement of altitude, as used in the 
graduation of altimeters, in the issu- 
ance of traffic clearances and instruc- 
tions, and in giving meteorologic in- 
formation? (2) Should the statute 
mile be replaced either by the nautical 
mile or by the kilometer in measuring 
distance and speed, including wind 
speed? (3) Should the kilogram be 
substituted for the pound in giving air- 
plane weights and load limits? 
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Although the questions and com- 
ments are primarily intended to apply 
to the units of measurement used di- 
rectly in air navigation, it is noted 
that advantages would be obtained 
through similar standardization in 
mechanical practice. Civil Aeronautics 
Board Draft Release No. 1, September, 
1945. 

Changes in Airworthiness Require- 
ments. The Civil Aeronautics Board 
has reached a decision on several im- 
portant points relating to the airworthi- 
ness requirements for transport  air- 
craft, following a 5-day hearing of in- 
terested parties which was concluded on 
September 

A complete text of these new regula- 
tions (CAR Part 04) will be issued in 
the near future but the decision reached 
is being announced without waiting 
for the completion of the full text of 
the revised part so that manufacturers 
of transport aircraft may proceed with 
their new designs in accordance with 
the new regulations and without delay. 

The Board’s decision provides in 
substance that: (1) The new regula- 
tions become effective optionally as of 
the date of adoption of the new Part. 
Compliance therewith will be manda- 
tory for types of which the prototype 
is first flown on or after January 1, 
1948, except in those cases where the 
Administrator finds that the design 
was well advanced at the time of adop- 
tion of the new regulations and that 
the subsequent delay was beyond the 


EXCELLENT OPPORTUNITIES 


AIRCRAFT 
WORKS MANAGER 
PROJECT ENGINEER 


We are one of the oldest American 
aircraft manufacturing organiza- 
tions, with a good war record be- 
hind us, a_ substantial current 
experimental program on military 
designs and forthcoming commer- 
cial plans. We are shaping — 
now and they include the addition 
of several executives to fill new 
positions which we are creating. 


Works Manager—A seasoned manufac- 
turing executive who can actually 
set up and operate a production pro- 
gram on a new aircraft. He will di- 
rect our Manufacturing, Facilities, 
Inspection and Procurement depart- 
ments. 


Project Engineer— Another experienced 
and talented design man who can 
undertake the tesponsibility for a 
new aircraft project from inception 
to completion. 


Our salary scale is above the aver- 
age. Our plant is favorably located 
on the eastern seaboard. We will 
welcome applications for either of 
the above positions and urge that 
such applications be as complete as 
possible. 


Write Box 375 
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manufacturer’s control. (2) Fixed limit 
on stalling speed is removed in favor of 
more realistic limitations. (3) Mini- 
mum climb requirements in the cruising 
configuration, whether with full power 
or with one or two engines stopped, shall 
be met with the cowl flaps set for ade- 
quate engine cooling under the “‘stand- 
ard hot-day condition.” (4) There shall 
be a minimum rate of climb in the 
cruising configuration with all engines 


operating at laximum continuous 
power. (5) The minimum rate of 
climb with one engine inoperative 


under given conditions shall vary with 
the gross weight of the airplane, as 
indicated. (6) For airplanes with four 
or more engines there shall be a mini- 
mum rate of cli in the cruising con- 
figuration wit! » engines inoperative 
and with maximum continuous power 
on the remaining 


Other provisions are as_ follows: 
(7) Clear and distinctive stall warning 


shall be apparent to the pilot at a speed 
at least 5 per cent above the stalling 
speed with flaps and landing gear in any 
position and in either straight or turn- 
ing flight. (8) Aircraft may be certifi- 
cated at a take-off weight not in excess 
of 105 per cent the landing weight 
taken without the means for dumping 
fuel. Higher take-off weights not in ex- 
cess of 130 per cent of the landing weight 
may be authorized provided it is pos- 
sible to jettison fuel according to speci- 
fied requirements. (9) There shall be 
no separate requirements establishing 
a cargo category at this time because of 
the lack of convincing evidence in 
justification of two separate standards 
of airworthiness for passenger and cargo 
aircraft. 

The Board then sets forth the most 
significant factors upon which it based 
its decision to eliminate a fixed stalling 
speed limit. These are given under 
seven headings dealing with (a) the 
evolution of aircraft design by which 
stalling speeds have steadily increased; 
(b) the elimination of fixed stalling-speed 
limits is consistent with practice in other 
countries; (c) the increased stalling 
speed allowed under the regulations has 
been kept reasonably in step with the 
design trend; (d) fixed minimum stall- 
ing-speed limits impose an unjustifiable 
limitation on design; (e) air-transport 
safety records justify higher stalling 
speeds; (f) and (g) outline other limita- 
tions as compensating factors. 


Department of Agriculture 


Data on Woods. Numerous addi- 
tional reports have been made available 
in the series issued in cooperation with 
the Army-Navy-Civil Committee on 
Aircraft Design Criteria, under the 
supervision of the Aeronautical Board 
and in cooperation with the University 
of Wisconsin. They areas follows: 

Supplement to Buckling of Flat Ply- 
wood Plates in Compression, Shear, or 
Combined Compression and Shear: Ef- 
fective Width of Thin Plywood Plates at 
Maximum Load in Compression with 
the Face Grain at 0°, 15°, 30°, 45°, 60°, 
75°, and 90° to Load, No. 1316-1. 
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Strength and Related Properties of 
Forest Products Laboratory Laminated 
Paper Plastic (Papreg) at Normal Tem- 
perature, No. 1319. 

Supplement to Compression, Tension, 
and Shear Tests on Yellowpoplar Plywood 
Panels of Sizes that Do Not Buckle with 
Tests Made at Various Angles to the 
Face Grain: Tension Tests, No, 
1328-B; Shear Tests, No. 1328-C. 

Effect of Hydraulic-Equipment Oils 
on the Bending and Compressive Strength 
of Sitka Spruce, No. 1520. 

A Comparison of Shearing Strengths 
of Glued Joints at Various Grain Direc- 
tions as Determined by Four Methods of 
Test, No. 1522. 

Bolt-Bearing Strength of Wood and 
Modified Wood: Bolt-Bearing Str ngth 
of Laboratory-M ade Cross-Banded Y ellow 
Birch Compreg Under Aircraft Bolts, 
No. 1523-A. 

Buckling Loads of Flat Sandwich 
Panels in Compression; Various Types 
of Edge Conditions, No. 1525. 

Effects of Variations in Design on the 
Strength of Some Typical Glued Fasten- 
ings in Wood Aircraft, No. 1526. 

Effect of Thickness of Plywood Rein- 


forcing Plates on the Behavior of Solid 


Wood Aircraft Spars Under Changes in 
Moisture Content, No. 1527. 

Elastic Properties of Wood: The 
Young’s Moduli, Moduli of Rigidity, 
and Poisson's Ratios of Balsa and Quipo, 
No. 1528. 

Buckling of Thin-Walled 


Cylinders in Torsion, No. 1529. 
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WINGS OVER THE WORLD 


Pioneering skyways to five continents before Pearl 
Harbor. . . speeding key men and vital supplies 
to every corner of the globe during the war. . . fly- 
ing a grand total exceeding 312,000,000 miles 
. .» Pan American World Airways has written 
a brilliant chapter in aviation history. 


Now, concentrating on peacetime expansion 
to serve growing world trade, Pan American 
has announced new Flying Clippers carrying up 
to 204 passengers plus seven tons of baggage and 
cargo... giant liners cruising at 340 mph. 


Holley Carburetors are standard equipment on 
most of the famous Flying Clippers. Holley 
engineers work in close cooperation with those of 
Pan American to make safer nearly 6,000,000 
miles of flight every month. ..to make the 
mammoth engines perform smoother and with 
maximum dependability. Serving Pan American’s 
*“Wings Over the World”. .. high above 
millions of miles of measureless ocean . . . is a 
great tribute to the outstanding dependability of 
Holley Carburetors. 


HOLLEY CARBURETOR COMPANY 


593° Vancouver AveNvE, Detroit 4, MIcHIGAN 


HOLLEY 


AIRCRAFT, AUTOMOTIVE, MARINE 


CARBURETORS ann ACCESSORIES 
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is happens 10 the bac, 


galvanized 


Galvanized sheet steel is an excellent metal for many pur- 
poses, but there is one thing it won't do. It won't take and 
hold paint satisfactorily. The photo tells the story. The raw 
zinc surface dried out the essential oils in the paint, caused 
it to become brittle. Result: early paint failure. 

This happens even when the zinc surface is acid-etched. 
Etching has other disadvantages. too. Besides being slow and 
costly, it destroys part of the protective zinc coating. 


Paint on regular galvanized steel isn’t satisfactory 


Armco Galvanized Parintcrip sheets are the answer to this 
old problem. They can be painted immediately. What's more, 
they give aircraft templates this triple protection .. . 


1. The steel base has a full-weight coating of zinc. 


2. The coating is given a special Bonderizing treatment at 
the Armco mills. 
3. This “insulated” surface grips the attractive paint finish 


in a lasting bond — prevents it from drying out quickly and 
peeling and flaking. 


For a smooth and durable paint finish on your templates 
Armco Galvanized Paintcrip sheets are the logical choice. 
Write for the free Paintcrir booklet. It gives complete in- 
formation. Just address The American Rolling Mil! Com- 
pany. 1831 Curtis Street, Middletown, Ohio. 

EXPORT: THE ARMCO INTERNATIONAL CORPORATION 


The American Rolling 
Mill Company 


SPECIAL-PURPOSE SHEET STEELS 


i 
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The “Scratch Test” shows how paint sticks 


to Armco Galvanized Paintcrip steel. The 
top half of the sample is mill-Bonderized. 
When scratched with a penknife only a slight 
mark can be seen. Paint on ordinary gal- 
vanized (bottom half) scrapes off readily. 
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Stability of Low-Temperature-Setting 
Phenol, Resorcinol, and Melamine Resin 
Adhesives Stored at SO°F., No. 1532. 

Experiments to Develop a Rapid Dura- 
bility Test for Urea-Resin Glues, No. 
1535. 

Effect of Moisture Content of Wood on 
Joint Strength in Gluing Birch Veneer 
and Maple Lumber with Room-Temyera- 
ture-Setting and Intermediate-Tempera- 
ture-Setting Phenol, Resorcinol, and 
Melamine Glues, No. 1534. 

Instruments for Rapidly Measuring 
Slope of Grain in Lumber, No. 1592. 


Other reports dealing with the gen- 
eral properties of woods and wood prod- 
ucts, without particular reference to 
aeronautical applications, have been 
made available by the Division of 
Forest Pathology, Bureau of Plant In- 
dustry, in cooperation with the Forest 
Products Laboratory and the University 
of Wisconsin. In certain cases the 
work has been done in cooperation also 
with the Office of Production Research 
and Development of the War Produc- 
tion Board. The titles are as follows: 
Wood Flour, No. R565; Preservative 
Treatment of Window Sash and Other 
Millwork, No. R919; Durability of 
Glued Laminated Barn Rafters, No. 
R1232; Treating Wood in Pentachloro- 
phenol Solutions by the Cold-Soaking 
Method, No. R1445; Pulp Reinforced 
Plastics, No. R1461; Effect of Heat on 
the Properties and Serviceability of 
Wood: Experiments on Thin Wood 
Specimens, No. R1471; Pulps for Pulp- 
Reinforced Plastics, No. R1472; Effect 
of Direction of Growth Rings on the 
Relative Amount of Shrinkage in Width 
and Thickness of Lumber and Effect of 
Radial and Tangential Shrinkage on 
Dimensions of Round Timbers, No. 
R1473; Furnace-Type Lumber Dry 
Kiln, No. R1474, Supplement, Opera- 
tion of an Experimental Unit, No. R- 
1474-A; Saccharification of Wood, No. 
R1475; Substitute Woods for Port Orford 
White-Cedar for Storage Battery Separa- 
tors, No. R1476; Semichemical Pulp, 
No. R1477; Some Reference Books on 
Domestic and Foreign Woods, No. 
R1479; A Mill-Trial Comparison of 
Asphalt-Sized, Wet-Strengthened and 
Vonwet-Strengthened Cylinder Chip- 
board, No. R1480; Acid Hydrolysis of 
Waste Wood for Use in Plastics, No. 
R1481; Possible Use of Improved Wood 
and Wood-Base Plastics in the Furniture 
Industry, No. R1482; Low-Resin-Con- 
lent and Resin-Free Pulp Plastics, No. 
R1483; Experiments on the Gluing of 
Wood Treated with Oil Solutions of 
Chlorophenols, No. R1484; Some 
Methods of Gluing Light Laminated or 
Plywood Curved Shapes from Veneer, 
No. R1485; Development of Shear 
Strength in Maple Block Joints Made 
with Two Resorcinol Glues at Tempera- 
tures from 40° to 80°F., No. R1486; 
Possibilities of Hardwoods for Pulping, 
No. R1490; High-Yield Sulfate and 
Soda Semichemical Pulps from Selected 
Southern Hardwoods and Southern Yellow 
Pine for the Production of Paperboards, 
No. R1491; Wood Research Pays High 
Dividends, No. R1492; The Significance 
of the Discolorations in Aircraft Lumber: 


Noble Fir and Western Hemlock, Forest 
Pathology Special Release No. 24; 
Molds and Bacteria that Delaminate 
Plywood Bonded with Casein and Soy- 
bean Glues, Forest Pathology Special 
Release No. 25. Department of Agri- 
culture, Forest Service, Forest Products 
Laboratory, Madison, Wis. 


National Advisory Committee 
for Aeronautics 


Some Basic Laws of Isotropic 
Turbulent Flow. L. G. Loitsianskii. 
Translation of Report No. 440, of the 
Central-Aero-Hydrodynamical Insti- 
tute, Moscow, 1939. An investigation 
is made of the diffusion of artificially 
produced turbulence behind screens 
or other turbulence producers. After 
defining the fundamental assumptions 
underlying the statistical turbulence 
theory more accurately, the writer 
proposes a method that permits in- 
vestigation of the diffusion of turbulent 
disturbances of finite scale in place of 
the “point source” disturbances con- 
sidered by Th. von Kérmdén. The 
method is based on the writer’s concept 
of “disturbance moment” as a certain 
theoretically well-founded measure of 
turbulent disturbances. To famili- 
arize the reader with the fundamentals 
of the new theory, the writer gives a 
presentation of the fundamentals of 
the theory in a form that is considered 
somewhat simpler than that given in 
existing papers. Technical Memoran- 
dum No. 1079, September, 1945. 

Calculation of Turbulent Expansion 
Processes. Walter Tollmien. Trans- 
lation of “Berechnung Turbulenter 
Ausbreitungsvorgange,” reprint from 
Zeitschrift fuer Angewandte Mathematik 
und Mechanik, Vol. 6, 1926. On the 
basis of certain formulas recently es- 
tablished by L. Prandtl for the turbu- 
lent interchange of momentum in sta- 
tionary flows, various cases of ‘free 
turbulence’”’—that is, of flows without 
boundary walls—are treated. 

The report deals first with the mixing 
of an air stream of uniform velocity 
with the adjacent still air, then with 
the expansion or diffusion of an air jet 
in the surrounding air space. Experi- 
ence indicates that the width of the 
mixing zone increases linearly with the 
distance from the point where the mix- 
ing starts. This fact is taken into ac- 
count by the formula developed in the 
report. 

The constant proportionality can as 
yet be determined only by comparison 
with experience; it is the only empiric 
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constant of the theory. In many in- 
stances it will be expedient to introduce 
a second coordinate. Technical Memo- 
randum No. 1085, September, 1945. 


Effects of Range of Stress and of 
Special Notches on Fatigue Properties 
of Aluminum Alloys Suitable for Air- 
plane Propellers. Thomas J. Dolan. 
Laboratory tests were made to obtain 
information about the load-resisting 
properties of X76S-T aluminum alloy 
when subjected to static, impact, and 
repeated loads. Results are presented 
from statiec-load tests of unnotched 
specimens in tension and in torsion and 
of notched specimens in _ tension. 
Charpy impact values obtained from 
bend tests on notched specimens and 
tension impact values for both notched 
and unnotched specimens tested at 
several different temperatures are in- 
cluded. The endurance limits ob- 
tained from repeated bending fatigue 
tests made on three different types of 
testing machine are given for unnotched 
polished specimens, and the endurance 
limits of notched specimens subjected 
to six different ranges of bending stress 
are also reported. 

The results indicated that (a) polished 
rectangular specimens had an endurance 
limit about 30 per cent less than that 
obtained for round specimens; (b) a 
comparison of endurance limits ob- 
tained from tests on three different 
types of machine indicated that there 
was no apparent effect of speed of 
testing on the endurance limit for the 
range of speeds used (1,750 to 13,000 
r.p.m.); (c) the fatigue strength (en- 
durance limit) of the X76S-T alloy 
was greatly decreased by the presence 
of a notch in the specimens; (d) no 
complete fractures of the entire speci- 
mens occurred in notched fatigue speci- 
mens when subjected to stress cycles 
for which the mean stress at the notch 
during the cycle was a compressive 
stress; for this test condition a micro- 
scopic cracking occurred near the root 
of the notch and was used as a criterion 
of failure of the specimen; (e) as the 
mean stress at the notch was decreased 
from a tensile (+) stress to a compres- 
sive (—) stress, it was found that the 
alternating stress that could be super- 
imposed on the mean stress in the 
cycle without causing failure of the 
specimens was increased. Technical 
Note No. 852, June, 1942. 


Certain Mechanical Strength Prop- 


erties of Aluminum Alloys 25S-T and 
‘*X%76S-T. Thomas J. Dolan. 


Tests 
have been made to determine certzin 
mechanical strength properties of 25S-T 
aluminum alloy. Results are presented 
from static tests in tension and torsion, 
bending fatigue tests employing three 
different types of testing machines, and 
from impact tests of notched and un- 
notched specimens in tension as well 
as from Charpy impact tests made at 
several low temperatures. Information 
is included concerning the effects pro- 
duced by repeated understressing and 
by anodizing, and a comparison is 
made of the strength properties of 
258-T alloy with data previously re- 
ported for the X76S-T alloy. 
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payloads are gong 


Air-borne commerce will now climb 
rapidly to its destined high place in 
global trade. Jet assisted take-off, war- 
born and perfected in war, will play 
an ever more important part in this 


ascendancy of peacetime commercial 


Makers of all jet assisted take-off 
motors used by the Army and Navy, 
AeroJet Engineering Corporation is 
ready to discuss application of this 
new power to your operation prob- 


lems. Inquiries from responsible 


sources are invited. Would you like 
to know more about Jet Assistance— 
what it has done—what it can do? 
Then write us today for the fascinat- 
ing informative booklet —“Report 
from AeroJet.” 
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go up... and so do profits. That 


is what interests the operator with 
a hard business head. 


und 
a si 
fina 
two 
The 
visu 
coul 
kno 
tion 


nica 
N 
Res 
Me: 
Cor: 
Geo 
D. 
Lyn 
pub 
peal 
mea 
hav 
| 
peril 
of n 
prac 
shoy 
stru 
cura 
T 
veal 
fact; 
tion 
sect 
or 
dist 
men 
does 


‘aM 


Send today for your FREE copy of “Report from 
AeroJet”—a factual story of immediate and vital in- 
terest to everyone in aviation. Aerojet Engineering 
Corp., 285 West Colorado Bivd., Pasadena, Cal. 
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The results indicated that: (a) The 
fatigue strength or maximum alter- 
nating stress that could be endured for 
a given number of cycles by notched 
specimens of these alloys decreased 
markedly as the mean stress in the 
cycle was increased in tension. (b) 
The fatigue strength of notched 25S-T 
specimens was greater than that of the 
X768-T specimens when the mean 
stress was a tensile stress. (c) The 
fatigue strength of both alloys was 
greatly decreased by the presence of a 
notch in the specimens. (d) A large 
number of cycles of understress pro- 
duced no great or consistent change in 
the final fatigue strength of these two 
alloys. (e) Anodizing produced =a 
slight increase in fatigue strength of 
the X768-T alloy but did not affect 
the endurance limit of the 25S-T 
alloy. Technical Note No. 914, October, 
1943. 


Development of a Detonation De- 
tector Suitable for Use in Flight. 
Draper, E. 8. Taylor, J. H. Lancor, 
and R. T. Coffey. Apparatus for 
making quantitative measurements of 
the vibrations excited by detonation in 
the cylinder head of an aircraft engine 
was designed and constructed. The 
apparatus consisted of pickup units de- 
signed to operate under engine condi- 
tions and to produce an electrical out- 
put proportional to the velocity of a 
small diaphragm; an amplifying system 
with uniform sensitivity from 5 to 
40,000 cycles per sec.; and a cathode- 
ray oscillograph with a high-speed 
camera recording system. 

A large number of records were taken 
under various operating conditions in 
a single-cylinder aircraft engine. The 
final detonation detector was tested in 
two full-scale multicylinder engines. 
The instrument checked well with 
visual observations of the exhaust and 
could detect the occurrence of moderate 
knock as distinguished from the vibra- 
tion caused by valve seating. Tech- 
nical Note No. 977, December, 1944. 


Nondestructive Measurement of 
Residual and Enforced Stresses by 
Means of X-Ray Diffraction: Part I— 
Correlated Abstract of the Literature. 
George Sachs, Charles 8. Smith, Jack 
D. Lubahn, Gordon E. Davis, and 
Lynn J. Ebert. From a study of the 
published matter on this subject, it ap- 
pears that stress measurements by 
means of the X-ray diffraction method 
have found considerable application in 
the solution of both commercial and 
laboratory problems. However, an ex- 
perimental and theoretic investigation 
of numerous factors that influence the 
practical execution of the X-ray method 
shows that the conditions in commercial 
structures are not conducive to ac- 
curate stress determinations. 

The X-ray diffraction method re- 
vealed some fundamentally important 
facts regarding (a) the stress distribu- 
tion in structures containing sudden 
section changes and subjected to elastic 
or plastic straining, and (b) the stress 
distribution within the bead of a weld- 
ment. However, the X-ray method 
does not appear sufficiently developed, 


AG 


at the present, to meet the require- 
ments of a practical method of stress 
measurement, such as the following: 
(a) The experimental technique should 
be simple. (b) Any metal in a com- 
mercial condition should be subject to 
the method. (c) The © ealculations 
should be readily performable by means 
of graphs, tables, or graphic methods. 
(d) The results should be accurate and 
clearly explainable. 

Thus the stress determinations by 
means of X-ray diffraction must be 
limited in the near future to research 
and development work, which allow a 
choice of the optimum metal condi- 
tions and exposure conditions for such 
work. Two selected problems that 
were investigated in detail will be dis- 
cussed in a forthcoming report. Tech- 
nical Note No. 986, September, 1945. 

Survey of Adhesives and Adhesion. 
R. C. Rinker and G. M. Kline. A re- 
search project has been undertaken at 
the National Bureau of Standards 
under the sponsorship of the N.A.C.A. 
to obtain information about the 
strengths of bonds between different 
chemical types of adhesives and ad- 
herends. The present report, which 
incorporates a survey of the present 
knowledge on the nature of adhesion, 
has been prepared as the initial step 
in this investigation. 

The scope of the survey includes the 
theoretic aspects of adhesion and prop- 
erties of adhesively bonded structures, 
under which the study is subdivided 
into the following groups: (1) inter- 
molecular and interatomic forces; (2 
the nature of cohesion and of adhesion; 
(3) physical strength of bonds; and 
(4) test method for bond structures. 
An extensive bibliography contains 
references to books, technical publica- 
tions, patents, and reports of aircraft 
manufacturers, adhesive manufacturers, 
and Government departments in the 
United States and Great Britain. Tech- 
nical Note No. 989, August, 1945. 

Properties of Some Expanded Plas- 
tics and Other Low-Density Ma- 
terials. Benjamin M. Axilrod and 
Evelyn Koening. Various mechanical 
and physical properties of several ex- 
panded plastics and other low-density 
materials of interest for aircraft ap- 
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plications, such as heat insulation or 
the core of a sandwich material, were 
investigated. The materials included 
in the program were cellulose acetate 
plastic, polystyrene, a urea-formalde- 
hyde resin, a zein product, hard rubber, 
balsa wood, and cellular glass. The 
properties studied included density, 
thermal conductivity, dimensional sta- 
bility on exposure to extremes of tem- 
perature and relative humidity, resist- 
ance of the materials to chemicals, 
and flexural and compressive strengths 
and moduli of elasticity. 

The density of the polystyrene ex- 
panded material was one-fourth, urea- 
formaldehyde one-half, and hard rub- 
ber and cellulose acetate about the 
same as that of the low-density balsa, 
0.08 Gm. per cu.em. The other 
materials had greater densities than 
balsa. 

The hard rubber had the lowest 
thermal conductivity of the materials 
tested and compared favorably with 
commercial insulating materials. 

The glass and polystyrene expanded 
materials exhibited the smallest change 
in weight and in dimensions on exposure 
to extremes of temperature and rela- 
tive humidity. Only the glass ma- 
terial remained unaffected after 7 
months’ outdoor exposure. The least 
dimensional percentage weight 
changes on immersion in various chem- 
icals and after drying were exhibited 
by the glass product and hard rubber, 
in that order. 

Balsa was greatly superior to the 
other materials in modulus of rupture 
in bending and in flexural modulus of 
elasticity. The hard rubber had the 
highest modulus of rupture and flexural 
modulus of elasticity of the expanded 
organic materials. On a_ stiffness- 
weight basis, the flexural properties of 
the polystyrene approached those for 
the balsa. Balsa was much superior to 
the other materials in compressive 
properties. Technical Note No. 991, 
September, 1945. 

Industry Heads to Advise Agency 
on Research Needs. In order to as- 
sure full cognizance of the nation’s 
overall aeronautical research require- 
ments, the N.A.C.A. has established 
an Industry Consulting Committee 
composed of eight heads of aeronautical 
manufacturing and operating com- 
panies, who will advise the N.A.C.A. 
as to general research policy and pro- 
grams, especially with regard to the 
needs of industry. 

Members of the Industry Consulting 
Committee include Lawrence D. Bell, 
President of Bell Aircraft Corporation; 
Jack Frye, President of Transcon- 
tinental & Western Air, Ine.; Robert 
kX. Gross, President and Chairman of 
the Board of the Lockheed Aircraft 
Corporation; H. M. Horner, President 
of United Aircraft Corporation; Bev- 
erly Howard, President of Hawthorne 
School of Aeronautics; J. H. Kindel- 
berger, President and General Manager 
of North American Aviation, Ince.; 
C. Bedell Monro, President of Penn- 
sylvania-Central Airlines Corporation; 
William T. Piper, President of Piper 
Aircraft Company. 
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with WESTONS ON ALL PRODUCTION 


TEST-STANDS AND INSPECTION EQUIPMENT! 


With the race for markets in full swing, electrical manufacturers are 
eliminating costly production bottlenecks by providing uniform depend- 
ability in testing procedure all along the line. From the inspection of 
purchased components right through to final product inspection, they 
insure accurate testing by using instruments they can trust. 

And it’s easy to insure measurement dependability at every step, 
because there are WESTONS for every testing need . . . including types 
for all special test-stand requirements, as well as a broad line of multi- 
range, multi-purpose test instruments. These compact, multi-purpose 
testers often afford new simplicity and economies in testing procedure, 
while assuring the dependability for which WESTONS are renowned. 

Literature describing the complete line of WESTON panel and test 
instruments is freely offered . . . Weston Electrical Instrument Corpora- 
tion, 687 Frelinghuysen Avenue, Newark 5, New Jersey 
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Belgian Technical Aeronautical 
Service 


Sur Quelques Problémes de la 
Théory Tourbillonnaire de 1’Hélice 
Propulsive et de l’Aile d’Avion (On 
Some Problems of the Vortex Theory 
of Airplane Propellers and Wings). 
N. Florine. This report presents new 
methods for the solution of certain 
problems pertaining to airplane pro- 
pellers and wings. It is stated that 
the application of these methods seems 
to be justified in view of the manner in 
which the results agree when the same 
cases are treated by conventional 
methods. 

Sections of the report pertain to in- 
duced velocities on propeller blades; 


distribution of circulation, creating 
foreed induced velocities; optimum 
distribution of circulation; calculation 


of operation conditions of a given pro- 
peller; the airplane wing, a limited 
case of the propeller blade; a wing 
that has a plane of symmetry and is 
twisted symmetrically and antisym- 
metrically; abrupt variations of the 
depth of ‘the wing. Six appendixes, 
pertaining to formulas, functions, and 
numerical integration are included. 
Bulletin du Service Technique de 
L’ Aeronautique, Rhode Saint-Genese, 
Belgium, July, 1944. 


British Information Services 


Radar. An official history of the 
science of radar is given in a pamphlet 
of 30 pages. It contains technical 
descriptions of the principles of the 
science and of the apparatus used. 
The origin of the method is traced from 
the period shortly after the first World 
War, when radio waves and echoes were 
used to determine the height of the 
Heaviside layer in the atmosphere 
above the earth. A series of brief 
items reviews the progress made in 
the development of the technique and 
the application of the apparatus to 
warfare on land, on sea, and in the air. 
The contributions of numerous British 
industries are noted, as well as the as- 
sistance rendered by the United States 
and Canada. 

One section gives a description of how 
radar works, using nontechnical lan- 
guage and without reference to mathe- 
matics. The use of radar by the Royal 
Air Force and by the British Army and 
Navy is described. A glossary de- 
fines terms and abbreviations applied 
toradar work. 

Propeller-Blade Vibration Forced 
by Engine Torque Variations: Dy- 
namic Effects of Applying Pendular 
Masses to the Propeller Hub. B. C. 
Carter. With the object of reducing 
propeller-blade vibration — associated 
with torsional vibration in the crank- 
shaft system, a propeller-manufactur- 
ing firm has made some tests of the 
eficacy of applying pendular masses 
to propeller hubs with the masses ar- 
ranged to oscillate in the plane of rota- 
tion. A mathematical analysis of the 
functioning and effects of such masses 
was required. Forced vibration. of a 


relevant flywheel system is examined 
analytically for pendular masses tuned 
in various relationships to the forcing 
frequency. The mathematical argu- 
ment is set out and some inferences from 
the derived equations are given. 

The main inference is that, while 
pendular masses attached to the hub 
may reduce the amplitudes of blade- 
stress oscillation for the order of vibra- 
tion for which they are tuned, the masses 
have a heavier duty to perform than 
they would have if attached to the 
crankshaft; they have, in fact, to 
offset the forcing torque amplified by 
forced vibration of the crankmasses 
about a node at the hub. The amount 
of pendulum inertia that should be pro- 
vided requires consideration in relation 
to the magnitude of excitation, the 
crankmass inertia, and the damping in 
the engine. 

Where circumstances permit, it is 
better to apply pendular masses to 
the crankshaft rather than to the hub. 
Mounting the masses on the hub may 
make conditions more severe for the 
engine by reducing or eliminating the 
damping effects of propeller vibration. 
Ministry of Aircraft Production, Aero- 
nautical Research Committee, R. & M. 
No. 1935; British Information Serv- 
ices, New York, $0.45. 


Arctic War. Now that the Euro- 
pean War is over, the records of 
individual areas where action occurred 
are being written. Northern Norway 
was an important section, and the de- 
fense by Norwegian and British soldiers 
and airmen makes a unique story of a 
fight against cold, as well as against the 
Germans. 

The various sections of the booklet 
give information about the importance 
of the Arctic regions and the specialized 
operations required to meet climatic 
conditions and in conducting warfare 
there, including the work of the polar 
weather stations, the Commandos, the 
naval forces, and the ski troops. A sec- 
tion titled ‘Wings over the Arctic” 
describes the services rendered by the 
air forces and their equipment. British 
Information Services, New York, $0.30. 


Measurements of Rudder Hinge 
Moments on a Model of a Single- 
Engined Aircraft. L. W. Bryant, A.S. 
Halliday, and C. H. Burge. Investiga- 
tions to determine the incidence of 
“snaking” of aircraft rudder- 
fuselage flutter are reported on the 
basis of wind-tunnel experiments with 
models. One model had a full body 
and “stub” wings, built to a scale of 
1:7; the other had a full body only, 
built to a seale of 1:3.5. The experi- 
ments were carried out to ascertain 
the rudder hinge moments with various 
modifications of the rudder, in an at- 
tempt to explain full-scale experience. 
The rudder hinge moments were meas- 
ured over a range of rudder settings 
and angles of yaw of the model, at a 
wind speed of 60 ft. per sec. Most of 
the tests were made in the 7-ft. wind 
tunnel. A few tests were made in the 
open jet on the stub-wing model, with 
a propeller running in position in front 
of the fuselage. Results are given in 
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extensive tables and graphs and are 
explained in the text with respect to 
hinge moments of original rudder 
without trailing edge strips; the effect 
on hinge moments of trailing-edge 
strips; stub-wing and stub-body models 
compared; the effect of slipstream on 
rudder hinge moments; and the effect 
of sag of fabric. Ministry of Aircraft 
Production, Aeronautical Research Com- 
mittee R. & M. No. 1939; British In- 
formation Services, New York, $1.05. 


Calculation of Additional Mass and 
Inertia Coefficients for Rectangular 
Plates in Still Air. W. Prichard 
Jones. The additional mass and in- 
ertia coefficients for rectangular plates 
of various aspect ratios have been de- 
termined experimentally by Scruton 
and by Gracey. For comparison with 
their results, some theoretic values are 
calculated in the present paper by the 
use of an approximate form of the 
doublet distribution method, which is 
explained. In this method, the os- 
cillating plate is assumed to be in- 
finitely thin and is replaced by an 
equivalent sheet of doublets which in- 
duces the same irrotational field of 
flow in the surrounding air. The ap- 
propriate distribution of doublets is 
such that the normal induced velocity 
is equal to the normal velocity of the 
plate at all points. Formulas are de- 
rived for the induced velocities cor- 
responding to certain modes of doublet 
distribution and the required combina- 
tion of modes can be obtained by satis- 
fying the normal velocity conditions 
at a number of points on the plate. 
In view of the large number of simul- 
taneous equations which would have 
to be solved in this treatment, an ap- 
proximate method is substituted in 
which the chordwise distribution of 
velocity due to any chordwise mode of 
doublet distribution is assumed to be 
proportional to the chordwise velocity 
distribution as derived by two-dimen- 
sional theory. This assumption sim- 
plifies the numerical work, as it is then 
sufficient and most convenient to 
satisfy the velocity condition along 
the midchord axis only. The required 
doublet distribution is then readily 
found by collocation for any mode of 
motion. 


The approximate method is applied 
to determine the additional moments 
of inertia of rectangular plates of as- 
pect ratios 4 and 6 with linear modes of 
displacement in flexure and _ torsion. 
Additional mass coefficients for trans- 
lational motion of the plates in the 
normal direction are also calculated. 
The values obtained, expressed in non- 
dimensional form, are plotted against 
aspect ratio for comparison with the 
experimental results. They are in fair 
agreement with some of the experi- 
mental results but are, however, lower 
than the mean experimental values. 
This may be due to the neglect of vis- 
cosity effects in the analysis, and to the 
assumption that the amplitudes of the 
motion are small. Also, near the tip, 
the chordwise distribution of velocity 
is only roughly proportional to the 
two-dimensional distribution. sim- 


AERONAUTICAL ENGINEERING REVIEW NOVEMBER, 1945 


POUR BILLION 


Four- billion pounds of Alcoa available to you . . . the manufacturers of 


Aluminum were used in building America’s air liners, cargo planes and personal planes. 
victorious war planes. Every single pound Continue to think of us here at Alcoa, not 
contained what no other aluminum can only as a source for the best aluminum, but 
have — Alcoa’s 57 years of experience and as a storehouse of information on the appli- 
scientific research in making this metal ever cation of that aluminum... and what’s new. 
stronger, better, truly dependable. ALUMINUM Company or America, 2142 


Today, this same superior aluminum is Gulf Building, Pittsburgh 19, Pennsylvania. 
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ilar method could be used to determine 
the additional mass inertia coefficients 
for tapered wings. Ministry of Air- 
craft Production, Aeronautical Research 
Committee, R. & M. No. 1947; British 
Information Services, New York, $0.45. 

The Measurement of Tailplane 
Stiffness. J. Taylor. In view of the 
possible necessity for stiffness re- 
quirement for tail planes and to assist 
research work tail-plane flutter, 
static tests have been made of a num- 
ber of tail planes to provide typical 
stiffness data. As the section to which 
the requirements would apply has still 
to be defined, tests were made at two 
sections suitably positioned to allow of 
estimation of the stiffness over a con- 
siderable span of the tail plane. A 
method has been evolved from the 
tests which should be satisfactory for 
routine use on all types of construction 
current in tail-plane design. Ministry 
of Aircraft Production, Aeronautical 
Research Committee, R. & M. No. 1951; 
British Information Services, New York, 
$0.45. 

Theoretical Determination of the 
Aerodynamic Inertias of an Elliptic 
Plate in Still Air. W. Prichard Jones. 


Formulas are derived for the aerody- 
namic inertias of an elliptic plate, to 
take the place of information contained 
in a Russian report of the work of V. 8. 
Vedrov which was found to be obtain- 
able outside of Russia. The already 
known expression for the aerodynamic 
mass of an elliptic plate is given for 
completeness, and the numerical values 
of the nondimensional inertia coeffi- 
cients, which are defined, are tabulated 
and plotted against the generalized 
aspect ratio. Some theoretic and ex- 
perimental results for rectangular plates 
are included in the diagrams for com- 
parison. Ministry of Aircraft Produc- 
tion, Aeronautical Research Committee, 
R. & M. No. 1953; British Information 
Services, New York, $0.40. 


Republic of Uruguay 


Reglamentacion del Codigo de Leg- 
islacion Aeronautica (Regulation of 
the Code of Air Legislation). The 
several changes made in the air laws of 
Uruguay by a Government decree of 
June 9, 1944, are given in this publica- 
tion. Office of the Minister of National 
Defense. 


British Air Ministry Translations 


The list below supplements those published in previous issues of the AERONAUTICAL 


ENGINEERING REVIEW. 


Aeronautical companies and other organizations may borrow copies of these 
translations through the facilities of The Paul Kollsman Library upon application by 


the company librarian. 


Because of the importance of this material, the regular 


library loan period has been extended to two weeks, in order that these translations 
may be utilized to their full advantage. Requests should be made by number, author, 


and title on regular Library book request cards. 


Because of the many requests for 


these translations, no more than five copies may be borrowed at one time by one 


organization. 


The translations have been reproduced from typewritten copy, and the number of 


pages in each is indicated at the end of each reference. 


Bibliographic information 


has been taken directly from the translations. Photostatie copies are also available 


at the usual library rates. 


2524 Marsch, O. Construction and 
operation of climatic testing chambers for 
communication equipment. Elektrotech- 
nische zeitschrift, v. 64, no. 37-38, p. 
507-510. 8 p. The construction and 
operation of installations for testing com- 
munication equipment under various 
smulated climatic conditions are de- 
scribed, 

2525 Peres. The role of rheological 
analogies in certain aerodynamical prob- 
lems. Extract of lecture to be read by 
Prof. Peres. 2p. The principle that the 
electrical potential generated in a con- 
ductor is a harmonic function, and that a 
theological counterpart exists for problems 
relating to harmonic potentials, is dis- 
cussed briefly in relation to its applications 
toaerodynamics. A wing computer and a 

*Selected translations are available in re- 
printed form (on 8!/2 by 11 paper) from the 
Durand Reprinting Committee, c/o Aeronautics 
Department, California Institute of Technology, 
Pasadena 4, Calif., at $0.05 per page. The 
translations are also available on a yearly sub- 
scription basis at $0.05 per page with a guarantee 
that not over 2,000 pages per year will be re- 
Printed, As the cost of reprints varies as a func- 
tion of the number of subscribers, this service 
Will be available at $0.03 per page upon receipt 
of 23 more subscribers. 


propeller computer are included in the 
discussion. 


2526 Tanzler, H. U. Rotary displace- 
ment type compressors for scavenging small 
two-stroke engines. Automobiltechnische 
zeitschrift, v. 46, no. 2, January 25, 1943, 
p. 31-36. 9 p. A rotary compressor 
whose casing also rotates is shown to 
provide leak-free compression with very 
small friction losses, but is difficult to 
install in a two-stroke engine. A new type 
is described, in which only the rotor ro- 
tates. The centrifugal forces on the vanes, 
mounted to oscillate as pendulums, are 
absorbed by two lateral rotating dises. 
The performance and efficiency of the new 
type were satisfactory in tests with an 
experimental model. 


2528 Samtleben, A. The utilization of 
the ammonia and hydrogen sulphide, from 
coke oven gas. Communication from the 
Laboratory of the German Gas Works. 
6 p. Laboratory tests on the utilization 
possibilities of the ammonia-soda process 
for recovering sodium bicarbonate by 
washing raw gas in a common salt solu- 
tion, resulted in a 70 per cent utilization 
of the salt. Ammonium sulphate was 


frequencies. 
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produced direct from raw gas containing 
ammonia and hydrogen sulphide by using 
a 45 per cent hydrogen peroxide solution, 
utilizing 82.5 per cent of the hydrogen 
peroxide. The ammonia contained in 
the raw gas could be completely converted 
into ammonium sulphate by washing the 
gas with a thin paste of gypsum and water. 


2529 Meinke, H. Coaxial line elements 
which produce no disturbing fields at high 
Hochfrequenztechnik und 
elektroakustik, v. 61, no. 5, May, 1943, 
p. 145-151. An experimental procedure 
and analysis of symmetrical quadripoles 
is presented, in relation to insulated sup- 
ports in coaxial lines, increases in cross 
section, cone-shaped conductors, and angle 
bends in transmission lines. Suggestions 
for the extension of the methods used are 
made. 


2530 Messerschmidt a.-g. Me 262. 
Possible purposes of employment. Supple- 
ment to description of the aircraft dated 
August 10, 1943, pp. 23106-23213. 92 p. 
Abridged descriptions are given, with per- 
formance curves, of 10 variants of the 
Messerschmitt 262A fighter airplane, to 
show the diversity of the possibilities of its 
military use with the minimum amount of 
modification. The data are supplied by 
the manufacturer. 


2531 Staudinger, H. High polymer 
compounds, the relationship between the 
length of chain molecules and the specific 
viscosity of their solutions. Deutsche 
chemische gesellschaft, Berichte, v. 65, 
1932, p. 267-279. 9p. Comparisons were 
made of paraffins, polypyrenes, hydro- 
caoutchouc, _poly-isobutylenes, poly- 
styrols, and poly-indenes, having different 
molecular weights for the same chain 
length. The constants of chain-equiva- 
lent hydrocarbons vary somewhat. Chains 
of equal length in different hydrocarbons 
of equal concentration have only approxi- 
mately the same specific viscosity. The 
relationships established between viscosity 
and chain length are to be explained only 
by regarding the fiber molecule as a rigid 
elastic structure. 


2532 Tamm, R., and Bath, F. Meas- 
urements with the copper oxide rectifier. 
Veréffentlichen auf dem gebiete der 
nachrichtentechnik, v. 6, no. 1, 1936, p. 
51-68. 22 p. Electrical measurements 
by means of the copper oxide rectifier are 
discussed in terms of mechanical design, 
electrical properties, alternating current 
characteristic, types of rectification, tem- 
perature compensation, frequency rate 
and its correction, remote controlled 
rectifiers, and modulators. 


2533 Gottingen. Aerodynamische ver- 
suchsanstalt. Report of temperature meas- 
urements on the wing of a He 177 with hot 
air deicing system. Prague. Branch sta- 
tion, Institute for low temperature re- 
search, 1941. 16 p. Detailed measure- 
ments were made over the length and 
depth of the outer wing of a Heinkel 177 
four-engined bomber airplane fitted with 
a hot air deicing system, under different 
conditions of flight, to determine the 
efficiency of the deicing system. The 
results are presented in tables and charts, 
and are briefly discussed with recom- 
mendations for the improvement of the 
deicing system. 


2534 Kirner, J. On some interesting 
observations on the case-hardening of steel, 
particularly with regard to the effect of 
nitrogen. Z. F. ges. hiitten/metallurgie, 
1911, no. 3, p. 72-77. 8 p. Tests were 
conducted on case-hardening substances, 
one of which contained 41 per cent 
sodium chloride, 9 per cent total nitrogen 
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(Photographs, courtesy of Iron Lung Company of 
Allston, Mass.) 


In numbers large enough to people a fair sized 
city, near-victims of gas, carbon monoxide and 
drug poisoning, electric shock, drowning and 
suffocation, as well as thousands stricken with 
dread polio, owe their lives to the “Iron Lung” 
the remarkable respirator that breathes for the 
person who cannot breathe for himself. 

OPERATION of the iron lung belies its cum- 
bersome appearance. It is sure, silent and mobile 
as a thing alive. Every device to insure depend- 
able, life-giving performance has been worked out 
to perfection; every refinement reflects meticulous 
concern for the patient’s comfort and safety. 

EXAMPLE: The adjustable collar which fits 
gently about the patient’s neck to form a positive, 
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air pressure seal, is made of elastic, fleecy-soft 
Sponge Rubber. So are the tough, enduring gas- 
kets which seal port and bedpan openings against 
all possibility of dangerous pressure leakage! 

No doubt your sealing problem is “different”. 
Most of them are. All the more need, then, for 
versatile cellular rubber in one of its many forms. 
Cellular rubber can be cut or molded to the shape 
you need to improve your product by cushioning, 
sealing, silencing, gasketing, absorbing shock and 
vibration. Want proof? Just show us your design 
or model, and ask for samples and prices. Sponge 
Rubber Products Co., 109 Derby Place, Shelton, 
Conn. Sale Offices: New York, Chicago, Wash- 
ington, Detroit. 


Sp. | 


SPONGE RUBBER PRODUCTS CO. 


SPONGEX* CELL-TITE* 


*TRADE MARK REG. U.S. PAT. OFF. 
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0.5 per cent sulphur, and 18 per cent 
residue soluble in water, apart from car- 
bon and other constituents; a second, 
containing nitrogen, made from fresh 
leather waste; and a third, a mixture of 
wood charcoal with additions of carbonates 
of alkali metals. The first’ substance 
showed strong carbon effect at 600° to 
950°, and great irregularities at 900°, 
and the second little improvement. At 
950° and over the carbon effect increased. 
The third substance had a steadily in- 
creasing carbon effect with rising tem- 
perature. With the first substance about 
§ per cent nitrogen was absorbed by the 
carbonized layer, the amount decreasing 
with increasing temperature and vanishing 
at 100)° to traces. Corresponding to the 
nitrogen content of the carbonized layer, 
a constituent part of the structure stands 
out in the unquenched but. slowly cooled 
test pieces, and is called “Flavit’’ by the 
author. This apparently goes into solu- 
tion above the critical temperature and is 
no longer evident. 


2535 Wunderlich, R. Covering — the 
vorking methods of a cathode follower 
amplifier. Elektrische nachrichten-tech- 
nik, v. 19, 1942, p. 63, ff. 4p. When 
it is desirable in an amplifier that the 
output voltage be isolated from the anode 
voltage, the cathode follower connection 
may be advantageously employed. The 
mode of operation of such an amplifier 
is analyzed. Input and output voltages 
are in phase, in contrast to the normal 
amplifier circuit. The amplifier can be 
used only as a power amplifier, not as a 


voltage amplifier. Measured and cal- 
culated characteristics are presented. 

2536 Wirtschattsgruppe luftfahrt-in- 
dustrie. Specification for steel castings. 
(Report 1.) 4p. Specifications and test 
procedures for aircraft steel castings are 
outlined. 

2537 Hansen, W. H. Brazing under a 
protective gas atmosphere in the electric 
resistance furnace. Metallwirtschaft, v. 
21, no. 11-12, 1942, p. 158-162. 8 p. 
With the development of the electric 
furnace, it became possible to carry out 
the brazing process in a protective atmos- 
phere on a large scale. Fundamental 
principles, formation of the brazed joint, 
brazing temperatures and durations, me- 
chanical conditions, protective gases and 
their production, and the design of brazing 
furnaces are discussed. 

2538 Germany. Reichsluftfahrtminis- 
terium. Testing programme for airborne 
weapons. Reports 1-4. 10 p. The pro- 
cedure for testing automatic air-borne 
weapons up to 30-mm. eal. is outlined, 
as practiced by the Test Center of the 
German Air Ministry. Procedures for 
the testing of mountings and accessories 
for air-borne weapons, ring mountings, 
and electrical, pneumatic, and hydraulic 
equipment are also given. 

2539 Schulze, W. M. H. The in- 
fluence of climate on material stressing under 
tropical conditions. Zeitschrift fir fern- 
meldetechnik, werk- und geriitebau, v. 27, 
no. 1-3, January 15, 1943, p. 1-10, 21-28, 
35-40, 40 p. The characteristics of 
tropical climates are reviewed and _ their 
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effect on the selection and use of engineer- 
ing materials is compared with the effect 
of temperate climates. It is concluded 
that there are few specific demands im- 
posed upon materials by tropical climates, 
though combinations of specific condi- 
tions may arise which require careful selec- 
tion of materials. Temperature fluctua- 
tions encountered in flying are greater 
than those found in the tropics. The 
higher humidity in the tropics is impor- 
tant, especially for insulation and dielectric 
materials used in communication engineer- 
ing, which should be dampproof. The 
higher ultraviolet content of light and 
greater intensity of solar and astral radia- 
tion are characteristic of tropical climates 
and of temperate zones at high altitude, 
and organic materials, such as paint and 
varnish, require about the same precau- 
tions for both types of climate. The action 
of termites and other biological pests is 
greater in the tropics and requires more 
attention. 


2540 Findeisen, W. Do condensation 
nuclei originate at the surface of the sea? 
Meteorologische zeitschrift, October, 1937, 
p. 377-379. 4 p. It is shown that the 
majority of condensation nuclei, which are 
necessary for the formation of water vapor 
clouds, originate on the continents and are 
not salt particles originating at the surface 
of the sea. No appreciable number of 
condensation nuclei are formed at the sur- 
face of the sea, but an average of a few 
thousand per cm.? are found in pure 
country air and several hundred thousand 
in the neighborhood of industrial installa- 
tions. 


ties will be sent on request. 


Library Facilities of the 


Institute of the Aeronautical Sciences 


To serve Institute members and others in the aeronautical industry, the Institute of the Aeronautical 
Sciences offers the facilities of: 


The W. A. M. Burden Library 
1505 RCA Building West 
30 Rockefeller Plaza 
New York 20, N. Y. 


The facilities of this library are available for reference study at the offices of the Institute. 


The Paul Kollsman Library 
1505 RCA Building West 
30 Rockefeller Plaza 
New York 20, N. Y. 


This library loans books without charge to members and others in the United States over eighteen 
years of age. Full information will be sent on request. 


The Pacific Aeronautical Library 
6715 Hollywood Boulevard 
Hollywood, Calif. 


This is a service and reference library for West Coast organizations. Full information as to its facili- 
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N cooperation with John Q. Citizen, 

American Business and the Aircraft 
Industry, Government, too, has a ma- 
jor role to play in making the United 
States a great peace-time Air Power, 
just as it built a great war-time Air 
Power. But the responsibility of main- 
taining National Security and Per- 
manent Peace by means of a highly 
developed aviation system rests not 
alone with our Federal Government. 
Every state and municipality has a co- 
operative job to do. 

Already many plans are under way 
for perfecting airport facilities and 
equipment; building state and muni- 
cipal highways to facilitate quic kei 
and more convenient transportation to 
and from air fields; developing inter- 
national air transportation; setting up 


training programs and the study of 


aeronautics in our school systems: 
creating commissions charged with 
yromoting aviation wisely and for the 
yenefit of all; and formulating laws 
and regulations to make the airway 
the safest of all roads to travel. 


C. Hell Aircraft Corporation 


PACEMAKER 


These are important programs. Ef- 
fective promotion of them at all levels 
of Government can be a major contri- 
bution 
our air minded Nation. 

We at Bell Aircraft, as part of the 
Aviation Industry, pledge ourselves to 
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continue the 
achievements which have produced 
many of our outstanding and vic tori 
ous air weapons, in order to make the 
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World Freedom in time of war. 
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Atomic Energy for Military 
Purposes 


Henry DeWolf Smyth 


Contents: Statement of the Problem; 
Administrative History Up to December 
1941; Progress Up to December 1941; 
Administrative History 1942-1945; The 
Metallurgical Project at Chicago in 
1942; The Plutonium Production Prob- 
lm as of February 1943; The Plu- 
tonium Problem, January 1943 to June 
1945; General Discussion of the Sep- 
aration of Isotopes; The Separation of 
the Uranium Isotopes by Gaseous 
Diffusion; Electromagnetic Separation 
of Uranium Isotopes; The Work on the 
Atomic Bomb; General Summary. 


The official report of the development 
of the atomic bomb states the theory 
of atomic energy and gives the history 
of the developments that led to the 
practical application of fission chain 
reaction to the production of materials 
for the bomb and to the method by 
which it operates. The history of the 
atomic bomb project is given in as 
much detail as present security re- 
srictions permit. 

The first part of the book contains a 
brief survey of the advances in nuclear 
physics between 1896 and 1940, out- 
lining the fundamental principles upon 
which the work was based. Succeeding 
chapters recount the administrative 
and production progress made in the 
building of plants, the procurement of 
materials, and the manufacture of the 
bombs. Appendixes refer to (1) 


Book 


Air-Age Geography and Society, by 
James Franklin Chamberlain, revised 
edition by Harold E. Stewart; J. B. 
lippincott Company, Philadelphia, 
1945; 717 pages, $2.12. 

The influence of the airplane on the 
study of the science of the earth and 
its life is recognized in the revised edi- 
tion of this geography. The text is 
divided into three sections, physical, 
commercial, and political geography. 
ltis well illustrated and up to date. 


Americans Valiant and Glorious, by 
William D. Pawley; Grand Central 
Art Galleries, New York, 1945; 76 
pages. 

_ William D. Pawley in an illustrated 
dooklet records the origin and organiza- 
ton of General Chennault’s Flying 
Tigers. Since Mr. Pawley was in- 
strumental in bringing the group to- 
gether, his account provides first-hand 


With the exception of 
aeronautical annuals and 
books published outside the 
United States, books re- 
viewed in this section may 
be borrowed without charge 
from The Paul Kollsman 
Library of the Institute of 
the Aeronautical Sciences, 
1505 RCA Building West, 
30 Rockefeller Plaza, New 
York 20, N. Y. 


Methods of Observing Fast Particles 
from Nuclear Reactions; (2) The 
Units of Mass, Charge, and Energy; 
(3) Delayed Neutrons from Uranium 
Fission; (4) The First Self-Sustaining 
Chain-Reacting Pile. Appendix 5 gives 
a sample list of reports prepared in the 
Metallurgical Laboratory of the Uni- 
versity of Chicago, and the sixth ap- 
pendix contains the text of the War De- 
partment release concerning the test of 
the atomic bomb in New Mexico. 
There is an index of persons mentioned 
in the report and an index of the prin- 
cipal subjects treated. 

The report was written at the re- 
quest of Major Gen. L. R. Groves of 
the U. S. Army, who was in charge of 
the Atomic Bomb Project. Princeton 
University Press, Princeton, N.J., 1945; 
264 pages, $1.25. 


Notes 


information as to how it was formed. 
He pays individual tribute to those who 
assisted him in this work. 

Raymond P. R. Neilson has painted 
portraits of many of the Flying Tigers. 
Twenty-eight of those portraits are 
reproduced in this book, together with 
a short biographic sketch of each pilot. 
A roster of the American Volunteer 
Group is included. 


Atomic Bombs, by Frank and 
Doris Hursley; Syracuse University 
Press, Syracuse, N.Y., 1945; 67 pages, 
$1.00. 

A description and story of the atomic 
bomb as presented in a radio program. 
The style of the presentation takes the 
form of a script read by a narrator and 
actors portraying the roles of some of 
the many persons who had parts in the 
production and use of this new war 
weapon, 
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My Favorite War Story, compiled 
by the Editors of Look magazine; 
Whittlesey House, McGraw-Hill Book 
Company, Inc., New York, 1945; 
155 pages, $2.50. 

Compiled from the pages of Look 
magazine, these 34 dramatic tales re- 
cord some of the thrilling instances of 
gallantry, intrigue, violence, and es- 
pionage of the war. Each story is re- 
lated by a different war correspondent, 
whose career is briefly reviewed. 

Several of the stories are about war 
in the air. Ernie Pyle’s “30-to-1 on 
Death’’ is one of the best stories. 


500 Postwar Jobs for Men, by the 
Vocational Guidance Research; 
Doubleday, Doran and Company, 
Inc., Garden City, N.Y., 1945; 285 
pages, $2.50. 

«A compilation of vocational oppor- 
tunities gives an alphabetical listing of 
500 different kinds of work, in business, 
the professions, industry, agriculture, 
civil service, research, and manage- 
ment. The present outlook for such 
jobs, a description of the job, its re- 
quirements, advantages and disad- 
vantages, and the range of salaries are 
given. A cross-reference index is in- 
cluded. 

Among the jobs listed are those of 
air-cargo representative, air-line pilot, 
air-line engineer, air-line meteorologist, 
air-line publicity representative, air- 
line radio operator, aircraft-accessories 
salesman, aircraft salesman, airport 
engineer, airport manager, and avia- 
tion-insurance adjuster. 


Bridging the Atlantic, compiled by 
N. C. Baldwin; Francis J. Field, 
Ltd., Sutton Coldfield, England, 1945; 
95 pages, 10s. 6d. 

The latest addition to the series of 
handbooks on the history of air-mail 
flights covers the field of Atlantic 
flights. Over 350 flights attempted 
and made in the period from 1873 to 
1944 are summarized, and a description 
is given of the air-mail covers carried. 

Many illustrations are shown and 
some idea of the prices asked for the 
covers is given. As a record of trans- 
atlantic flights the book is a valuable 
addition to the chronology of ocean 
flying. 


Aluminum Applications by Indus- 
tries; Aluminum Company of 
America, Pittsburgh, 1945; 73 pages. 

Lists in tabular form state the uses 
for which aluminum is a suitable mate- 
rial. The information is classified by 
industries and subdivided into specific 
applications. One section is concerned 
with the extensive uses for the metal in 
the aircraft industry and detailed lists of 
aircraft parts and assemblies are given. 
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All are flexible... yet each is designed to do a 


RECIFIC 


EACH OF THESE flexible metal assemblies has success- developed to meet your needs. American Flexible 


fully solved a particular problem of vibration, mis- _ Metal Hose or Tubing is made in a wide range of sizes, 


alignment or movement of parts. metals and types of construction. In addition, 


All possess adequate strength and flexibility the broad, practical experience of our Techni- 
and are constructed of materials well able to cal Department is at your disposal. 
withstand the abrasive and corrosive condi- Take advantage of these facilities. For de- 


tailed information write for Publication SS-50, 


tions encountered. 


A similarly “tailor-made” assembly can be 
Keep Faiih With Your Fighters and Yourself! BUY WAR BONDS! 


' ~ 


| These factory-engineered, factory-assembled units 
are typical of the thousands of assemblies developed 
for special purposes by “American” engineers. 
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AMERICAN METAL HOSE BRANCH OF THE AMERICAN BRASS COMPANY © General Offices: Waterbury 88, Cont 
Subsidiary of Anaconda Copper Mining Company + In Canada; ANACONDA AMERICAN BRASS LTD., New Toronto, Ont. 
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Radio Operators’ Code Manual with 
Touch Typing, by Wayne Miller; 
Zifi-Davis Publishing Company, Chi- 
cago, 1943; 144 pages, $2.00. 

Instructions for sending and receiving 
international Morse code are supplied in 
this manual for radio operators. The 
course of study entails committing the 
character sounds to memory and con- 
verting them to the bodily action of key 
manipulation in the case of transmis- 
sion, and writing or typing in the case of 
reception. 


Detail Aircraft Structural Analysis, 
by Harry M. Turner, Herman Pusin, 
Julius E. Pauken, Walter B. Kennedy, 
Jr., Robert M. McFarlane, George E. 
Holback, Richard K. Wentz, George 
E. Smith, Paul A. Piper, edited by 
G. N. Mangurian, N. M. Johnston, 
Jr.; The Glenn L. Martin Company, 
Baltimore, 1945. 

Basic structural principles are set 
forth in a series of eleven pamphlets 
comprising a course for aircraft de- 
signers. The information contained 
in these pamphlets is intended for use 
in solving everyday structural-design 
problems rather than uncommon prob- 
lems that involve more complicated 
structural principles. Pamphlets Nos. 
1 through 5 explain the basic structural 
principles necessary in the analysis and 
design of structural details. The struc- 
tural analysis and design of aircraft de- 
tails that the designer enceunters al- 
most every day are described in pam- 
phlets Nos. 6 through 10. 

Each pamphlet contains examples 
worked out to illustrate the text. At 
the end of each pamphlet, problems are 
given which should be solved by the 
reader in order to prove to himself that 
he understands the subject covered. 


Machine Tool Guide, by Tom C. 
Plumridge in collaboration with Roy 
W. Boyd, Jr., and James McKinney, 
Jr.; American Technical Society, Chi- 
cago, 1945; 761 pages, $7.50. 

Prepared especially for tool engineers, 
this reference book contains informa- 
tion about a large number of machine 
tools. The information is assembled 
in organized form and includes detailed 
specifications and drawings of machine 
tools and their various parts. 


Electromagnetic Engineering, by 
Ronold W. P. King; McGraw-Hill 
Book Company, Inc., New York, 1945; 
580 pages, $6.00. 

Volume I of a series of advanced 
textbooks on electromagnetic engineer- 
ing is designed to follow closely, al- 
though in somewhat expanded form, 
the subject matter presented in courses 
in electronics, communication engineer- 
ing, and applied physics at the Cruft 
Memorial Laboratory, Harvard Uni- 
versity. The book has been written 
to provide the physical and mathe- 
matical background prerequisite to the 
systematic study of such fields as an- 
ennas and wave propagation, trans- 
mission circuits, and transit-time elec- 
tronics. 


The Technology of Plastics and 
Resins, by J. Philip Mason and 
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Joseph F. Manning; D. Van Nos- 
trand Company, Inec., New York, 
1945; 493 pages, $6.50. 

Developed to be suitable for students 
who have had introductory courses in 
general and organic chemistry, this 
book is intended to serve as an intro- 
duction to both the chemistry and the 
practical utilization of plastics and res- 
ins. The material should also be use- 
ful to men in industry who wish to re- 
fresh their knowledge of the funda- 
mentals underlying plastics develop- 
ment and technique. The book is 
divided into three sections, the first of 
which deals with theoretic and general 
aspects of the subject; the second with 
methods of preparation and the prop- 
erties of resins and plastics; and the 
third with fabrication techniques. 


Plastics, by J. H. DuBois; American 
Technical Society, Chicago, 1945; 
447 pages, $4.00. 

The third edition of a volume on 
plastics written to serve as a textbook 
for schools and to aid users of plastics 
who require basic information about 
these materials. The important plastic 
materials and products are described 
and the properties of plastics are listed 
in tables. 


Higher Surveying, by Arthur Lovat 
Higgins; Macmillan and Company, 
Ltd., London, 1944; 463 pages, $5.00. 

A book designed to meet the require- 
ments in surveying and geodesy of the 
engineering-degree courses in univer- 
sities. The author’s aim is to impart 
that information without digressing 
too far from the field aspects of the sub- 
ject. Special sections are devoted to 
aerial surveying and air photographs. 


A Bibliography on Cutting of Metals, 
prepared by Orlan W. Boston; The 
American Society of Mechanical En- 
gineers, New York, 1945; 547 pages, 
$6.50. 

An extensive reference list of articles 
on the subject of metal cutting. Brief 
abstracts of the articles are included. 


Guide to Weldability of Steels; 
American Welding Society, New York, 
1945; 89 pages, $1.00. 

A description is given of a proposed 
system of determining the effect of 
welding procedure on the ductility of 
the heated zone adjacent to the weld 
zone in plain carbon and alloy steels. 
The object of the method is to preserve 
ductility in weldments in the construc- 
tional steels. 


Technical Data on Plastics; Plastics 
Materials Manufacturers’ Associa- 
tion, Washington, D.C., 1945; 163 
pages, $1.50. 

The purpose of this book is to ac- 
quaint users of plastic materials with 
the nature, particular merits, and 
utility of various plastics and with their 
properties and values, as measured by 
recognized methods. The methods are 
those commonly to be expected in 
available forms and modifications of 
the various basic compositions. Brief 
explanatory forewords are followed by 
tables and charts of more detailed data. 
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A.S.T.M. Standards on Plastics; 
American Society for Testing Ma- 
terials, Philadelphia, 1945; 542 pages, 
$2.75. 

Approximately 109 test methods, 
standards, specifications, recommended 
practices, and definitions applicable to 
a wide range of plastics are contained in 
this compilation, which is dated May 5, 
1945. There are 23 specifications giving 
quality requirements for different kinds 
and families of plastics. Other stand- 
ards listed include 24 relating to elec- 
tric insulating materials, and 24 to 
plastic testing. 


Principles of Physics, III, by Francis 
Weston Sears; Addison-Wesley Press, 
Inc., Cambridge, Mass., 1945; 323 
pages, $4.00. 

Volume III of a series of books on the 
principles of physics, used in the first 
and second years of the course at the 
Massachusetts Institute of Technology, 
is devoted to optics. Emphasis is 
placed on theoretic aspects of the sub- 
ject, the historical background and prac- 
tical applications being given a place of 
secondary importance. The first nine 
chapters are concerned chiefly with the 
propagation of light. Remaining chap- 
ters deal with line spectra, thermal radia- 
tion, photometry, and color. A section 
of the chapter on polarization is given 
to optical stress analysis. Included in 
the chapter on line spectra are sections 
outlining the Bohor theory of atomic 
structures and giving some of the main 
lines of thought and experimental evi- 
dence leading to the theory of wave 
or quantum mechanics. Various scien- 
tific instruments used in aeronautical 
research are explained. 


An Analysis of the Motion of a Rigid 
Body, by Edward W. Suppiger; The 
University of Illinois, Urbana, IIL, 
June, 1945; 60 pages, $0.75. 

In this Bulletin Series No. 353 of the 
Engineering Experiment Station, the 
author develops an analysis of the mo- 
tion of a rigid body from an engineering 
point of view, with concepts familiar to 
the engineer. General equations of 
motion are obtained in terms of force, 
mass, and acceleration; and in terms 
of kinetic energy. It is stated that 
textbooks on engineering mechanics 
sometimes fail to indicate the relation- 
ship and continuity that exist between 
certain types of motion, especially be- 
tween two- and three-dimensional types. 
In Chapter II various special cases are 
obtained from the general equations by 
applying the proper limiting conditions. 
Hight examples are solved in order to 
show the application of the equations 
in this chapter. All of these examples 
can be solved by means of the energy 
equations in Chapter III but only two 
illustrations are given in order to demon- 
strate the method. 

The general equations of dynamics 
are useful in the mechanical, electrical, 
and aeronautical fields. The develop- 
ment of the subject matter is based on 
Newton’s equations of motion for a 
particle; extensions to systems of 
particles are based on the works of 
Euler and Lagrange. 
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These great spark plugs feature (1) Direct contact 
non-inductive resistor located in coolest position in 
plug; (2) Deep drawn nickel alloy center electrode tip; 
Improved copper cooled center electrode; (4) High 
Dielectric strength and superior mechanical prop- 
erties of “Corundum,” Auto-Lite’s insulator material. 


Auto-Lite relays are available for both continuous and 
intermittent duty. They more than meet the most 
exacting Government requirements, giving depend- 
able operation under extreme conditions of vibration, 
acceleration and altitude. Both types available are 
operative from minus 60 degrees F. to 160 degrees F. 
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Auto-Lite batteries are available in both 12 volt and 
24 volt types. All are equipped with special non-spill 
vent plugs and assembled in either hard rubber or 
radio-shielded aluminum containers. The heavy duty 
battery has a capacity of 105 A.H. at 5 hr. rate; others 
have capacity of 34 A.H. at the 5 hr. rate. 


The 5 mm. high tension ignition cable (left) has stain- 
less steel conductor, rubber insulation, glass braid, 
neoprene sheath. Vega Chromoxide magnet wire (cen- 
ter) has heat resistant, space-saving qualities. Formvar 
magnet wire (right) has a special enamel with abrasive 
resistance 3 times that of conventional enamel wire. 
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Civil Air Regulations for Pilot Certi- 
fication; Aero Publishers, Los Ange- 
les, 1945; 115 pages, $1.50. 

A compilation of the Civil Air Regula- 
tions pertaining to the certification of 
pilots is offered for the convenience of 
those preparing to take C.A.A. examina- 
tions. It contains the information 
about the Civil Air Regulations re- 
quired to pass that part of the written 
examination for the commercial pilot 
rating, as explained in Part 20, sections 
90.56 through 20.561. 

The first section contains a guide for 
the written examination. The second 
section comprises reprints of those parts 
of the regulations applicable to pilots. 
Section Three includes general check 
questions on the regulations for pilots, 
and Section Four contains all recent 
amendments of the regulations up to 
the date of publication of the manual. 
The fifth section is an appendix con- 
taining miscellaneous information and 
a reproduction of Safety Bulletin No. 
166.45 titled “Why Do Pilots Have 
Mid-Air Collisions and How They Can 
Be Avoided,” by Roscoe B. Bancroft, 
of the Civil Aeronautics Administra- 
tion. The manual is intended partic- 
ularly for military pilots who are pre- 
paring for commercial aviation 
work. 


A War Job “Thought Impossible,” 
by Wesley W. Stout; Chrysler Cor- 
poration, Detroit, 1945; 51 pages. 

The Chrysler Corporation made 5,500 
Sperry gyrocompasses for the Navy asa 
part of the war effort. This pocket- 
sized book tells the story of that achieve- 
ment. It is well illustrated and shows 
how specialists in one industry can 
undertake to make the most delicate 
products of another field. 


Soundings in the Literature of Man- 
agement, by Harry Arthur Hopf; 
Hopf Institute of Management, 
y Ossining, N.Y., 1945; 26 pages, 

75. 

A bibliography of fifty selected books 
setting forth the basic principles of the 
art and science of management. The 
list includes 14 able works on scientific 
management, 12 books regarded as in- 
dispensable in the field of management, 
and 24 books which, taken as a whole, 
should provide an adequate foundation 
for the acquisition of a thorough knowl- 
edge of the substance of management. 


Tables for Computation of Air Flow 
Through H.E.I. Standard Flow Noz- 
ales, by Philip Freneau and Riley 
Grippen; Heat Exchange Institute, 
New York, 1945; 22 pages, $1.00. 

The Steam Jet Ejector and Vacuum 
Cooling Section of the Heat Exchange 
Institute has developed standard ori- 
fices or flow nozzles, specifically designed 
for the measurement of airflow in the 
steam-jet ejector industry. These 
tables have been prepared for the con- 
Yenient solution of the recommended 
flow formulas. 


Internal Combustion Engine Lubri- 
cation Research at Pennsylvania State 
College, by Harold A. Everett; The 
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Council on Research, The Pennsylva- 
nia State College, State College, Pa., 
1944; 34 pages. 

Some of the more important recent 
activities of The Pennsylvania State 
College in the field of lubrication re- 
search are summarized in this bulletin. 
Investigations of lubrication phenomena 
encountered in the modern internal- 
combustion engine are described. 


Airport Reference, 5th Annual, 1945— 
46; Occidental Publishing Company, 
Los Angeles, 1945; 128 pages, $2.00. 

The latest edition of a reference book 
compiled as the result of special sur- 
veys and research embracing a large 
number of reports and other publica- 
tions on various phases of airport con- 
struction and operation. An airport- 
equipment directory and a_ personnel 
directory of the principal associations 
and administrations allied to the air- 
port field are included. A section is 
devoted to data on transport air- 
craft. 


Airport Plan, prepared for the De- 
troit Metropolitan Aviation Planning 
Authority by Horner and Shifrin and 
by Smith, Hinchman and Grylls, 
Inc., Detroit, 1945; 173 pages. 

A report on a regional study and 
regional plan for the development of 
all types of aviation in the Detroit 
metropolitan area. It also contains 
recommendations for the type of author- 
ity to administer the plan. 


The Theory of Sound, by John 
William Strutt, Baron Rayleigh; Dover 
Publications, New York, 1945; 504 
pages, $4.95. 

The first American edition of Lord 
Rayleigh’s book on the subject of 
sound, which was first published in two 
volumes in 1877 and brought out in re- 
vised and enlarged form in 1894. The 
first half of the book (Volume I of the 
original edition) discusses the vibra- 
tions of dynamical systems. The sec- 
ond half of the book (originally Vol- 
ume IT) is devoted to other aspects of 
the theory of sound. 

Both sections contain fundamental 
data applicable to the aeronautical 
sciences. Chapters in the first part 
refer to vibrating systems in general; 
longitudinal, torsional, and lateral vi- 
bration of bars and vibrations of plates, 
curved plates or shells. In the second 
part, chapters relating to theories of 
aerodynamics include those dealing 
with aerial vibrations, compression of 
air, applications of Laplace’s functions, 
spherical layers of air, fluid friction, 
wave motion, the plane vortex sheet, 
vibrations of solid bodies, and others. 


Plastics in Practice, by John Sasso 
and Michael A. Brown, Jr.; MceGraw- 
Hill Book Company, Inc., New York, 
1945; 185 pages, $4.00. 

Arranged to provide information 
about plastic materials and processes 
by means of specific applications, this 
book contains more than 100 case 
studies. Each study typifies the use 
of a particular plastic or fabricating 
method. The book is divided into 
two sections, the first of which is de- 
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voted to proved commercial applica- 
tions of plastics and the second to new 
developments. 


Japanese-Chinese-English Diction- 
ary of Aeronautical and Meteorological 


Terms, by Stanley Gerr; G. E. 
Stechert & Company, New York, 


1945; 439 pages, $8.00.., 

This dictionary is arranged in the 
regular Sino-Japanese  character-dic- 
tionary order based on radical and 
stroke. It includes translations in the 
three languages of terms relative to 
aerodynamics, hydrodynamics,  air- 
plane construction, stress analysis, pro- 
peller theory, internal-combustion en- 
gines, airports, ground installations, and 
meteorology. There is also a section 
in kana. 


Hilfsbuch fuer die Praktische Werk- 
stoffabnahme in der Metallindustrie 
(Manual on Practical Material Test- 
ing in the Metal Industry), by E. 
Damerow and A. Herr; Springer- 
Verlag, Berlin, 1941; published and 
distributed in the public interest by 
authority of the Alien Property Cus- 
todian by Edwards Brothers, Inc., 
Ann Arbor, Mich., 1945; 117 pages, 
$3.75. 

In order to make dependable and 
coherent calculations of all mechanical 
technologie investigations rapidly, the 
authors have attempted to use, extend, 
and take advantage of all previous test 
results. In the first part of the book 
the conventional testing methods are 
discussed in detail, their rules of pro- 
cedure are developed in a popular man- 
ner, and if necessary are explained by 
means of examples. Parts 2 and 3 
present a compilation of tables giving 
data on strength, expansion, contrac- 
tion, and hardness. The tables of 
Part 4 show the relations toward one 
another of hardness data resulting from 
the various testing methods, and their 
comparison with the strength data. 

The book contains 35 illustrations 
and 75 tables. Most of these tables 
have been the property of the material- 
testing laboratory of the Rheinmetall- 
Borsig A.-G. and are made public for 
the first time in this book. 


Einfuehrung in die Algebraische 
Geometrie (Introduction to Algebraic 
Geometry), by B. L. Van der Waer- 
den; Julius Springer, Berlin, 1939; 
published and distributed under the 
authority of the Alien Property Cus- 
todian by Dover Publications, New 
York, 1945; 247 pages, $3.50. 

Algebraic geometry is stated to be 
the result of the combination of the 
highly developed theory of algebraic 
curves and surfaces of the German 
school, with the multidimensional geom- 
etry of the Italian school. Lately it 
has received a fresh impetus by the 
introduction of topology. In this com- 
bination, algebra proper examines the 
principles, and the scope of this book is 
not meant to go beyond those prin- 
ciples. 

The aim of the author is to prepare 
the necessary objective material before 
developing the general conceptions. 


EATON ROTOR PUMP 


(above) is widely specified for vacuum 
pumps, floating high speed transmission 
pumps, hydraulic top-lift, and other servo 
and liquid handling applications. The 
rotor principle removes all radial pump 
seal and produces virtually a floating 


pump. Additi lad ges are positive 
priming, high efficiency at low speed, and 
quiet operation at high speed. 


EATON VALVE TRAIN 


(illustrated at far right) includes Valves 
and Valve Seat Inserts —both of which 
may be faced with Eatonite, the new and 
superior alloy which resists heat, wear, 
and corrosion. Other parts of the valve 
train include Zero-Lash Hydraulic Valve 
Mechanisms, Mechanical Tappets, Self- 
Locking Screws, and Valve Springs —a 

pl valve bly from c haft 


c 
to combustion chamber. 


EATON MANUFACTURING CO. e 


9771 FRENCH ROAD e 
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Eaton’s 35 years of experience in the 
manufacture and design of automotive 
parts have earned this company a repu- 
tation for efficient production backed 
by pioneering in process development. 
Automotive products developed by 
Eaton—the home of the Sodium Cooled 
Valve—range from Hydraulic Valve Lift- 
ers and Self-Locking Tappet Screws, to 
the Eaton Rotor Pump. Today, Eaton 
Valve Assemblies and Eaton Rotor 
Pumps are specified on many trucks, 
automobiles and airplanes. Eaton engi- 
neering facilities are at your disposal to 
help solve your valve and hydraulic 


problems. 


EATON 


WILCOX-RICH DIVISION 


DETROIT 13, MICHIGAN 
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He discusses many separate geometric 
problems in order to explain the methods 
and so prepare the questions as far as 
the limited size of the book permits. 


Theoretische Einfuehrung in die 
Gasdynamik (Theoretical Introduc- 
tion to the Dynamics of Gases), 
by Robert Sauer; Springer-Verlag, 
Berlin, 1943; published and dis- 
tributed in the public interest by au- 
thority of the Alien Property Custo- 
dian by Edwards Brothers, Inc., Ann 
Arbor, Mich., 1945; 146 pages, $4.50. 

Based on a series of lectures given by 
the author under the auspices of the 
Aachen Aerodynamic Institute, the 
aim of this book is to give a compre- 
hensive representation of more recent 
investigations on gaseous flow at high 
velocities. As the title indicates, “it 
deals mainly with the theoretic mathe- 
matical treatment of the problems. 
Experimental and testing problems are 
not considered. There is a further 
limitation in the assumption that the 
fow is stationary, and that friction and 
heat conductivity are disregarded. 

The effect of compressibility is in- 
cluded in the study. The scope of the 
book is such that not only the two-di- 
mensional flow is discussed, but. also 
the symmetric axial flow as being the 
most important case of three-dimen- 
sional flow. 
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Die Theorie der Gruppen von End- 
licher Ordnung mit Anwendungen auf 
Algebraische Zahlen und Gleichungen 
Sowie auf die Krystallographie (The- 
ory of Groups of the Finite Order, with 
Applications to Algebraic Numbers 
and Equations and to Crystallog- 
raphy), by Andreas Speiser; Julius 
Springer, Berlin, 1927; published and 
distributed in the ‘public interest 
by authority of the Alien Property 
Custodian by Dover  Publica- 
tions, New York, 1945; 262 pages, 
$3.50. 

According to the author, the theory 
of groups consists, in its elementary 
part, of a series of methods and terms 
which perhaps are not always entirely 
coherent organically. In the arrange- 
ment of this collection of individual 
representations, special attention has 
been given to the applications. 

In addition to various algebraic and 
theoretic numerical statements, crys- 
tallography is given special considera- 
tion. As compared with all other cases 
of mathematical description of natural 
bodies, crystallography has the ad- 
vantage of greatest simplicity of con- 
ception and strictest arithmetical pre- 
cision. 

The theory of substitutional groups 
forms an important systematic theory 
which is presented at the end of the 
book. 


Fiction and Juvenile Books 


Black Moon, by Clark McMeekin; 
), Appleton-Century Company, Inc., 


New York, 1945; 238 pages, 
$2.75. 

Dorothy Park Clark and _ Isabel 
MeLennan McMeekin (names com- 


bined to form the pen name of Clark 
McMeekin), have written a novel of the 
period when ballooning was a popular 
fom of exhibition, beginning about 
1830. The central figure is a daring bal- 
lonist who makes an ascent at Pitts- 
burgh, lands near a circus boat on the 
Ohio River, and is taken aboard and 
uursed back to health while the show- 
doat troupe performs at the river towns. 
At Cincinnati, the balloonist is induced 
o try out a primitive glider. At Louis- 
ville he makes an ascent in one of Cl: ay- 
ton’s balloons. 

The historical background adds inter- 
est to a romantic adventure story. 


Give Me New Wings, by Elizabeth 
Hoy; Arcadia House, Inc., New York, 
1945; 272 pages, $2.00. 

A Roy al Air Force pilot makes a par- 
achute landing on the grounds of a clinic 
‘upervised by a young English woman 
physician. The locale is Spanish Mor- 
eo, A romance follows, which is com- 
jlicated by the officer’s escape across 
the border into French North Africa and 
lis return to England during the bomb- 
ing raids. However, the R.A.F. pilot 
‘sists in the rescue of the doctor and 
all ends well. 


The Twenty-Fifth Mission, by Lor- 
ing MacKaye; Longmans, Green and 
Company, Inc., New York, 1945; 
214 pages, $2.00. 

The tail gunner of a Flying Fortress 
bails out over Denmark after an attack 
by the Germans. He and other mem- 
bers of the crew join the Danish under- 
ground and engage in street shooting 
in Copenhagen. They make their es- 

cape in a sailboat to Sweden and have 
more experiences with enemy patrolling 
craft. The central figure of the story 
is a typical 17-year-old American lad 
named “Jigs’’ who shows his courage 
and determination all through the 


tale. 
The Journey Home, by Zelda 
Popkin; J. B. Lippincott Com- 


pany, Philadelphia, 1945; 
$2.50. 

A bombardier returns from overseas 
and receives a 3-weeks’ leave. Through 
the black market in Miami he secures a 
ticket to his home in New York. The 
novel is about the people he encounters 
on the trip north. The conversations 
about the war and home conditions are 
of a kind that irritate the returned officer 
and make him wonder what his fight- 
ing was for. A romance commences 
and evidently has a happy ending. 

The book is. written without reserve 
and is intended to stir the emotions of 
people who were complacent about the 
war. 


224 pages, 


Toby Can Fly, by Lois Maloy; 
Grosset & Dunlap, New York, 1945; 
30 pages, $0.50. 

A children’s book, illustrated in color 
for the youngest member of the family. 
Little Toby does almost everything 
but believes that he cannot fly. With 
the encouragement of a “humanized” 
airplane he is enabled to vie with the 
birds in the air. 

Yu Lan: Flying Boy of China, by 
Pearl 8. Buck; The John Day Com- 
pany, New York, 1945; 60 pages, 
$1.50. 

The distinguished author of many 
books on China has written another 
book for children. This is the fifth 
juvenile book in the series and tells the 
story of a boy on a Chinese farm who 
wanted to learn everything about air- 
planes. An American pilot makes an 
emergency landing near Yu Lan’s home 
and is assisted by the boy’s parents. 
During the visit Yu Lan learns how an 
airplane operates and «at the end is 
taken on a flight back to the American 
flying field. 

A Yankee Flier on a Rescue Mission, 
by Al Avery; Grosset & Dunlap, 
New York, 1945; 210 pages, $0.60. 

Al Avery again writes a story of 
three A.A.F. pilots who make a rescue 
of one of the group who was captured 
and put in a German prison. It is of 
the thriller type of novel and packs one 
hair-raising exploit after another. 
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American Bosch Magnetos have served with 
distinction on many of our greatest warplanes 
and in more than 25 other military applica- 
tions. They are available today for agricullure, 
construction and other domestic uses. 


PRECISION PRODUCTION FOR POWER 


of a Spark 


It is important to know that each individual spark in the power 


stream that flows from an American Bosch Magneto is the right 
kind of spark for top engine performance. 

Here, an American Bosch technician uses a cathode-ray oscillo- 
graph to “paint the magneto’s performance portrait.”” From the 
screen he is able to determine its characteristics of current, voltage 
and spark length and to forecast its performance in actual use. 

Making sure is inherent in Precision Production for Power. A 
combination of traditional craftsmanship and_ specialized em 
gineering knowledge attends every production step. The resultant 
reliability of American Bosch products is further backed up by 4 
world-wide maintenance organization. 


AMERICAN BOSCH CORPORATION 
Springfield 7, Massachusetts 


AUTOMOTIVE AND AVIATION ELECTRICAL PRODUCTS e FUEL INJECTION EQUIPMENT 
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To Reduce Production Costs 


Production and Cost Control. A 4¥- 
page booklet prepared primarily for the 
use of supervisory personnel gives sug- 
gestions for reducing the cost of opera- 
tion in aircraft manufacture. Through 
the use of cartoons and captions, infor- 
mation is conveyed with regard to the 
manufacturer’s Production and Cost 
Control Plan. The plan involves six 
major control methods designated as cost 
centers; standard operations; standard 
times; units produced; work in proc- 
es: and cost-center labor. In addi- 
tion to the cartoons there are reproduc- 
tions of operation sheets and other ac- 
counting forms used under the plan. 
Lockheed Aircraft Corporation. 


Aluminum Data Books 


Alcoa Aluminum and Its Alloys. 
The revised edition, designated 1944A, 
of a ring-bound data book, gives in 
concise form some of the fundamental 
information concerning the alloys of 
Alcoa aluminum, including the proper- 
ties, applications, forms, and sizes in 
current commercial production. 

The first section contains general in- 
formation concerning the production 
of aluminum and its physical and chemi- 
cal properties. The second section 
deals with wrought alloys and products 
made therefrom, as well as the heat- 
treatments to which they are subjected. 
The third section gives information 
about aluminum-alloy castings,  in- 
cluding the types and designs, and the 
fourth section explains the fabricating 
practices. In addition to the text, 
there are many tables containing es- 
sential technical data. 

An Outline of Aluminum is a booklet 
of 64 pages designed to acquaint work- 
men in industrial training classes with 
the properties of aluminum and to give 
correlated material concerning the metal 
to high-school students in the arts, 
vocational education, social studies, 
and science classes. Being an outline, 
the booklet does not go into detail but 
emphasizes the basic facts. Questions 
have been included in the appendix to 
tid in the study of the outline. In some 
Instances questions require original 
work on the part of the student. 

Riveting Alcoa Aluminum and Its 
Alloys. A revised edition of a 46-page 
handbook supplies current information 
tegarding the technique of riveting 
structures made of aluminum and its 
alloys. It includes text and_ tables 
giving technical data about the strength 


and other properties of sheets and 
other forms of commercial aluminum, 
and the rivets used to join such struc- 
tures. Aluminum Company of America. 


Hydraulic Unit for Propeller 
Feathering 


Pesco Electric Motor-Driven Feather- 
ing Pump Model 1E-777-AC is de- 
scribed in a 4-page bulletin. It out- 
lines the principles of operation of an 
improved motor-driven hydraulic pump 
specifically designed for feathering air- 
craft propellers. The operation of the 
unit is explained and specifications are 
given with regard to its size, capacity, 
and performance. Bulletin 1-3, Pesco 
Products Company Division of Borg- 
Warner Corporation, Cleveland. 


Scientific Developments for War 


We Did It This Way is an illustrated 
booklet of 32 pages which traces a few 
of the applications of scientific research 
and engineering to the development of 
war materials. It examines some of 
the achievements by which telephone 
engineers utilized their talents in the 
invention and production of some of the 
devices that aided the Allied armed 
forces in the Second World War. It 
tells briefly of the radio systems for 
tanks, battle announcing systems for 
naval ships, gun directors for land and 
sea forces, and radio and_ telephone 
systems for land armies. Western Elec- 
tric Company, New York. 


Additional Use of Chemical Bonding 


of Metals 


Al-Fin Bonding Nolves Heat Transfer 
Problems. Marshall G. Whitfield and 
Victor Sheshunoff. A review of the 
applications of the Al-Fin process of 
chemically joining aluminum and its 
alloys to various ferrous metals gives 
details about applications of the process 
other than that by which the cooling 
fins are attached to the barrel of an 
aircraft-engine cylinder. Among the 
new uses described are bearings, dis- 
charge tubes, air-cooled radio-trans- 
mission power tubes, heat exchangers, 
economizer tubes for steam boilers, and 
oxidation-resisting parts in oil-refinery 
equipment. Aluminum camshaft gears 
with Al-Fin bonded steel hubs are ex- 
pected to provide improved strength 
and service life. Additional informa- 
tion is given about recent experiences 
with the application of the process for 
cooling aircraft-engine cylinders. The 
Pegasus, October, 1945. 
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Casting Resins 


Durez Casting Resin is the title of a 
booklet containing technical details 
about the use of phenolic casting resin 
for dies, jigs, fixtures, foundry patterns, 
models, and the masking shields for 
plating and painting. It describes thé 
process of manufacture of the material 
and the various uses for which it is 
suitable, and gives tables of the prop- 
erties and other technical data. Durez 
Plastics & Chemicals, Inc., North Ton- 
awanda, N.Y. 


Diversified Industrial Products 


Allis-Chalmers 1944 Annual Review 
traces the engineering developments 
and the scope of the activities of a 
manufacturer of machinery and elec- 
trical equipment. The 80-page illus- 
trated booklet outlines the products 
and services of the company under 
headings of power generation, power 


distribution, processing, general in- 
dustrial applications, construction, 
agriculture, transportation, re- 
search. 


In the transportation section, one 
chapter records the manufacturer’s 
contributions to the aeronautical in- 
dustry, in the form of gas turbines and 
geared-type superchargers and equip- 
ment for use in wind tunnels and else- 
where. Allis-Chalmers Manufacturing 
Company, Milwaukee. 


Aircraft Compasses 


Bendix Automatic Radio Compass. 
The MN-31 series of the Bendix auto- 
matic radio compass is described in an 
illustrated booklet which outlines the 
salient features of this instrument and 
gives performance specifications. 

Specifications of the MS-105A VHF 
broad-band antenna are given in a 
separate 4-page folder. Bendix Radio 
Division of Bendix Aviation Corpora- 
tion. 


Small Transport Aircraft 


Norseman is the title of a ring-bound 
illustrated catalog of 23 pages which re- 
views the war services and civilian ap- 
plications of the Noorduyn Norseman 
transport airplane. The war services 
of the Norseman as a training aircraft 
for transport work among distant out- 
posts are traced. Specifications of the 
current model with modifications for 
civilian use, as well as performance 
charts and other data are included. 
Noorduyn Aviation Limited, Montreal, 
Canada. 
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NEW YORK-MOSCOW SKY ROUTE (| 
—Giant Flagships on American Airlines | 
System will directly link the principal 
~ cities of America with Europe’s famous 
| capitals via New York-Moscow Sky 
Routes. American Airlines has flown |% 
Flagships more than 200 million miles | 
on Sinclair Pennsylvania Motor Oil. 


Luxury in air travel! Seat and berth arrange- 
ment for Trans-Atlantic Flagships. 


SINCLAIR REFINER- 
IES have manufactured 
millions of barrels of 
100-octane gasoline for 
the Armed Forces. 
Sinclair Aviation Gaso- 
line will aid commercial 
flying on national and 
international routes. 


CAR CARE WARNING! Your car needs 

change-over NOW to help keep it out of the 

junk yard. SINCLAIR-IZING by yourf ‘ature 

Sinclair Dealer provides necessary servicing est ur 

for safe cold weather driving. See youl produc 

Sinclair Dealer today. larmor 
equippe 


FOR FULL INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY, 630 FIFTH AVENUE, NEW YORK 20, N.! 
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Equipment for Gliding 


Everything for Gliding and Soaring is 
3 4page leaflet showing peacetime 
giders, sailplanes, and other equipment 
fr civilian gliding and soaring. It 
ntains brief descriptions, illustrations, 
and specifications of current and future 
models of utility gliders and sailplanes, 
ys well as supplies and equipment for 
motorless flight. Schweizer Aircraft 
Corporation, Elmira, N.Y. 


Metallizing in Aiircraft Manufacture 


Metallizing at Lockheed. Fred M. 
Burt. Examples of the use of the 
metallizing process in aircraft tooling 
we given in a description of the work 
carried out by the tooling division of 
lockheed Aircraft Corporation at its 
plant in Burbank, Calif., where new 
tools, jigs, and fixtures are constructed 
and reworked. Salvage of spot-weld- 
ing equipment is one of the processes 
featured. Other savings of time, labor, 
and material are revealed with regard 
to the Keller and Hydro-Tel profiling 
machines. Similar methods used in 
making reinforced metal shells are 
noted and details are given about the 
dliciency achieved in machine-tool 
maintenance. Metco News, July-Au- 
gust, 1945. 


Aerial Photographic 


Kodak Materials for Aerial Photog- 
y is a 24-page catalog containing 
information about Kodak Aero Films. 
A brief summary of the properties of 
the is given in the introductory 
pers, followed by a detailed data sheet 
each type of film. Some of the 
snsitized materials for laboratory work 
inaerial mapping are described, as well 
the Wratten filters for aerial photog- 
taphy. Manufacturer’s recommenda- 
tions for film storage are included. 
Eastman Kodak Company. 


Folder on Tubing Tools 


Imperial Tubing Service Tools. A 
tube-working tool selector is featured 
ina new folder on tubing tools intended 
for use with copper, brass, aluminum, 
thin-wall steel, and similar tubing. 
The folder includes specifications for 
faring tools, tube cutters, tube benders, 
@il makers, pinch-off tools, swedging 

, Yeamers, refacing tools, and 

ting equipment. Folder No. 347, 

Imperial Brass Manufacturing Com- 
pany, Chicago. 


Vibration-Fatigue Testing 
Bulletin 1007 describes equipment for 


testing vibration fatigue. The manu- 
lacturer’s Model 100 VA is designed to 
est units weighing up to 100 lbs. by 
producing vibration vertically in simple 
harmonic motion. The machine is 
‘quipped with an automatic accelera- 
ton-changing control giving a range of 
iequency from 10 to 60 cycles per sec. 
Nan automatic cycle, or it can be con- 
tolled manually. .Frequencies are re- 
‘orded on an electrical tachometer. 
Typical installations in the laboratories 


}% manufacturers of electronic and in- 


dustrial equipment are illustrated, and 
specifications are given for the Model 
100 VA and seven other units for dif- 
ferent applications and capacities. All 
American Tool & Manufacturing Com- 
pany, Chicago. 


Synthetic Rubber Program 


Bricks Without Straw. The story of 
the synthetic rubber program as de- 
veloped by The B. F. Goodrich Com- 
pany is reported in a 45-page book. 
Beginning with May, 1940, when it was 
realized that war conditions would im- 
peril the nation’s supplies of natural 
rubber and that a satisfactory synthetic 
rubber had to be found, the book traces 
the steps taken, giving a brief outline 
of the research work that led to the 
production of synthetic material for 
tires and for other uses as an acceptable 
substitute for the natural product. 
The closing pages contain illustrations 
of the manufacturing equipment that 
is now producing large quantities of 
synthetic rubber. The B. F. Goodrich 
Company. 


Silicone Products 


Dow Corning Silicones. A recently 
issued catalog lists all of the new Dow 
Corning silicone products and contains 
charts showing the properties of this 
group of organo-silicon-oxide polymers. 
These silicones are produced in many 
forms including fluids, greases and com- 
pounds, resins and varnishes, and Si- 
— the manufacturer’s silicone rub- 

r. 

All of these classes of silicone prod- 
ucts and many special formulations 
among each of them are described, and 
industrial uses are suggested for these 
heat-stable, waterproof materials. Dow 
Corning Corporation, Midland, Mich. 


Achievements of Research 


Firestone Research is the title of a 37- 
page illustrated booklet tracing the 
functions of industrial research, with 
particular reference to the contribu- 
tions of scientific research in the rubber 
and related industries. The manu- 
facturer’s new research laboratories 
and the work being performed there, as 
well as the results of earlier research 
work and the products that were de- 
veloped are described. The making of 
the manufacturer’s Butaprene synthetic 
rubber is traced from the raw materials 
to the finished products. A section is 
given to the contributions of the com- 
pany to the manufacture of aircraft 
and aircraft accessories. The Firestone 
Tire & Rubber Company. 


Tool Steels 


The Tool Steels of Allegheny Ludlum. 
A tab-indexed, ring-bound data book 
contains technical text and tables about 
the properties of tool steels and their 
applications. The first section de- 
scribes the five fundamental groups of 
tool steel, designated as the high-speed 
steels, hot-work steels, shock-resisting 
steels, cold-work steels, and the carbon 
and low-alloy steels. Each of these is 


made to meet certain specific production 
problems, of which explanations are 
given. Other sections deal with the 
forms and applications of tool steels 
and the specific work they are intended 
to perform. Allegheny Ludlum Steel 
Corporation. 


Aero Research Technical Notes 


Making Plywood with Aerodux 14 is 
one of a series of technical notes. It 
tells about the properties and uses of 
Aerodux 14, a dry powder designed to 
fill the need for a hot-pressing resin ad- 
hesive possessing extreme water resis- 
tance but which can be applied as a 
liquid. The material is prepared for 
use in the production of flat plywood, 
curved plywood by the rubber-bag 
process, and for a variety of specialized 
uses. Bulletin No. 33, Director of Re- 
search and Development, Aero Research 
Limited, Duxford, Cambridge, England, 
September, 1945. 


Photographic Art Work 


Photo Art in the Aircraft Engine Field 
is a catalog of selected photographs pre- 
pared for use in advertising and other 
forms of publicity, portraying the range 
of the activities of a leading manufac- 
turer of aircraft engines. The views 
show the precision operations required 
in the manufacture of such products, 
as well as the actual production proc- 
esses, and indicate the scope of the 
manufacturer’s research work. Wright 
Aeronautical Corporation. 


Scale-Drawing Materials 


Detail Engineers’-Glass and Universal 
Layout Scale for Form Grinders are 
illustrated and described in a 4-page 
folder. This material is designed to 
make possible scale drawing within 
limits of fractional thousandths of an 
inch without mathematical calculations, 
with the use of form and profile grinders. 
The glass carries a graph of blue lines 
spaced at intervals indicating 0.001 in. 
at 50 magnifications, over which is 
placed a hard sheet of thin vellum. 
The use of the material and related in- 
struments and accessories are detailed. 
Engineers Specialties Division of the 
Universal Engraving & Colorplate Com- 
pany, Inc., Buffalo, N.Y. 


Protective Coating for Mechanical 
Equipment 
Dipwrap—Hot Dip Protective Com- 
pound. Technical Service Bulletin No. 
14 describes Dipwrap hot-dip protec- 
tive compound. This compound is 
represented as a coating providing pro- 
tection for the packaging, shipment, 
and storage of mechanical parts and 
tools. Specifications for the coating 
and directions for using it are given. 

Paisley Products, Inc., Chicago. 


Gear Standards 


A.G.M.A. Standards. The current 
American Gear Manufacturers Associa- 
tion standards and tentative standard 
sheets are bound in loose-leaf form so 
that subsequent sheets may be added. 


- 
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Sections give the terms used in designat- 
ing gear-tooth wear and failure, and the 


symbols used in gear engineering. 
Data sheets are provided listing stand- 
ards of surface durability, beam 


strength, and lubrication. Other sheets 
refer to corrosion prevention and other 
technical details, as well as standards of 
design, production, and use of various 
forms of gears. American Gear Manu- 
facturers Association, Pittsburgh. 


Boring and Milling Machine 


Model 3-B DeVlieg Jigmil is an 8- 
page folder describing a new type of 
boring and milling machine that pro- 
vides automatie positioning and a 
means of control of accuracy, through 


Low Weight. . 


4 YEARS’ experience design- 
ing and building fractional 
horsepower motors for all types 
of special applications has taught 
us where and how much motor 
weight can be reduced without 
interfsring with essential elec- 
trical characteristics. Our knowl- 
edge of products gained by close 
cooperation with many types of 
manufacturers frequently enables 
us to make design suggestions 
that reduce product weight, as 
well as improve compactness. It 
is best to discuss the motor while 
your products are in the early 


stages of development. 


THE LAMB ELECTRIC COMPANY 


Kent, Ohio 


the use of push-button controls. It is 
stated by the manufacturer that all 
bar functions can be performed while 
the operator’s visual attention is given 
solely to the cutting tool. DeVlieg 
Machine Company, Detroit. 


Metal for Gears 


Ampco Metal in Gears. The use of 
aluminum bronze in gear applications 
is featured a 4-page bulletin. The 
properties of this alloy are listed and a 
table is included showing the grades 
recommended by the manufacturer for 
various types of gear services. The 
bulletin points out the common cases 
of gear trouble indicated as breakage, 
deformation, flaking and pitting of the 


. Compactness 


Electric 


SPECIAL APPLICATION MOTORS 


FRACTIONAL HORSEPOWER 


teeth, and specifies the properties oj 
the alloy designed to eliminate they 
difficulties. Bulletin 55, Ampco Meta) 
Inc., Milwaukee. 


Commercial Hydride Process 


The Hydride Process and Its Prodyels 
outlines the process devised for the 
production of various hydrides on g 
commercial scale, the utilization of 
their special properties in the prodye. 
tion of pure metals and alloys, and the 
generation of pure active hydrogen, 
Besides a description of the process, the 
18-page booklet gives the chemical 
properties of metallic hydrides, with 
sections referring to titanium, titaniz. 
ing, zirconium, titanium-copper alloys 
method of addition of titanium ¢ 
copper, zirconium-copper alloys special 
metals, and powdered alloys. 

A list of Hydrimet products is in- 
cluded, as well as a graph showing the 
hydrogen content per pound of com- 
mercial grades of certain metallic hy- 
drides. Metal Huidrides 
Beverly, Mass. 


I neor porated, 


Educational Motion Pictures 
and Filmstrips 


Airplane Maintenance is a 12-page 
pamphlet containing a list of educa 
tional motion pictures and _filmstrips 
that show how to perform specific jobs. 
The filmstrips review and clarify in- 
portant points in the motion pictures 
Brief descriptions are given of each 
film, together with its running time 
and price. The films were produced by 
the Federal Security Agency, US. 
Office of Education. 

Visual Aids for Science Classes. A 
group of motion pictures, filmstrips, 
and instructor’s manuals contains a 
list of available films for educational 
use in connection with electronics, ms 
terials testing, calculation, and meas- 
urement. Brief descriptions of each 
film are given, together with prices 
running time, and other details. 

A list of Army and Navy motion pie- 
tures and filmstrips is included, these 
having been released by the War and 
Navy Departments to the U.S. Office 
of Education for distribution to school 
and other civilian agencies engaged in 
war training. The subjects refer to 
meteorology, -aerodynamics, celestial 
navigation, radio and electronics, and 
related subjects. Castle Films, New 


York. 


Protection of Tapped Threads 


Heli-Coil Screw Thread Inserts and 
the Aero-Thread Screw Thread Systen 
sulletin No. 239 is a 4-page folder con- 
taining descriptions of methods 10 
protecting taped threads in products 
made of light metals and plastics by 
means of Heli-Coil and Aero-Threat 
Inserts. These inserts are used in the 
aircraft industry for spark-plug bust 
ings, stub bushings, and many othe! 
applications, and it is stated that 16 
principles are applicable wherever light 
metals, plastics, and metals of relatively 
low tensile strength and hardness aft 
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yed. Photographs and drawings illus- 
tate several applications. Aircraft 
Wew Products Company, Inc., Long 
Jsand City, N.Y. 


Medium-Pressure Hose Assemblies 


Bulletin No. 104 describes and illus- 
trates medium-pressure hose assemblies 
that are stated to offer advantages from 
the inventory standpoint, as well as in 
the matter of utility. Standardized 
fttings simplify inventory problems by 
poviding a wide range of combina- 
tions, dimensions, and other specifica- 
tions for reusable fittings, adapters, 
md subassemblies for medium-pres- 
sre flexible hose. Aeroquip Corpora- 
tion, Jackson, Mich. 


Threadless Connections for Tubing 


How to Cash in on the Silver Alloy 
Ring illustrates a method for making 
threadless connections and _ bonding 
copper tubing or brass pipe into a 
ingle pipe line. The booklet shows 
how Silbraz joints are made by the use 
of patented bronze pipe fittings, valves, 
ad flanges containing a ring of silver 
brazing alloy in each port opening. It 
stated that when brass pipe or copper 
tubing is properly inserted in these 
fittings and the assembly is brazed, 
the resulting joint becomes stronger 
than the pipe itself, providing a leak- 
proof joint that will not creep or pull 
apart under any pressure that can be 
withstood by the pipe itself. Photo- 
gaphs and text illustrate how the 
joints resist corrosion and vibration, 
ad how they simplify and speed up 
installation. 

Other explanatory sections describe 
the Aircobraze outfit for making these 
joints and the many uses for the equip- 


ment. Air Reduction Sales Company, 
New York. 
Needle-Bearing Data 
Torrington Needle Bearings. The 


nd edition of a ring-bound data book 
gives engineering and application de- 
tails of needle bearings. After a gen- 
eral description of the design and manu- 
iacture of this type of bearings, de- 
tailed technical information is given 
lor the necessary calculations for ap- 
lying them in a wide range of indus- 
tres. 

The data include engineering formu- 
4s, drawings, and specification tables. 
Aspecial section is assigned to bearings 
or aircraft use. The Torrington Com- 
pany, Torrington, Conn. 


Catalog of Screw Products 


_ Stronghold Screw Products. A ring- 
ound catalog contains extensive lists 
of specifications and illustrations of a 
wide variety of screw products. Index 
labs facilitate the location of desired 
information on specific types of screws. 
Une section is assigned to aviation 
products and contains 36 pages of data 
terring to screw products designed 
or aircraft use and conforming with 
Amy and Navy specifications. Manu- 
facturers Screw Products, Chicago. 
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Photo Courtesy Dow Chemical Company 
Illustrating monocoque magnesium wing 
construction, the above photograph shows 
the elimination of all complicated interior 
structure. Structural tests are stated to show 
that by this method a simpler and aero- 
dynamically better structure can be built 
without increasing the weight. 


Production and Use of Magnesium 


Information Please. ... The history 
of the Bay City Fabrication Depart- 
ment of The Dow Chemical Company 
is briefly reviewed, tracing its operations 
from the time when a small unit was de- 
tached from the Midland plant and as- 
signed the task of fabricating products 
from magnesium sheet and extrusions. 
The article tells how the techniques of 
fabricating magnesium were developed, 
and of the growth of the field in which 
the metal has been found useful. De- 
tails are given about the processes of 
drawing, forming, and bending mag- 
nesium sheet, as well as the methods of 
welding it. Emphasis is placed on the 
use of the metal in aircraft construction 
with particular reference to the wings, 
for which a new type of construction 
has been developed. The Dow Dia- 
mond, August, 1945. 


Aircraft Bearings 


Norma-Hoffmann Precision Aircraft 
Bearings are described in a 36-page 
‘atalog. The bearings are intended 
primarily for use in aircraft-control 
equipment. The information consists 
of brief descriptions, drawings, and 
tabulated specifications of a wide range 
of ball bearings in English and metric 
measurements. Norma-Hoffmann Bear- 
ings Corporation, Stamford, Conn. 


Private Flying—Bibliography 
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Suggested Economical . . . Northern Work 
Horse . . . Described in Detail, by R. F. Corless, 
Jr.; Canadian Aviation, March, 1945, Vol. 18, 
No. 3, pp. 55-56, 82. 

Under Present Regulations . . . You Can’t 
Afford Storage . . . for Your Private Planes; 
Canadian Aviation, March, 1945, Vol. 18, No. 
3, p. 60. 

Canadian Clubs Seek Low Flight Rates; Avia- 
tion News, March 12, 1945, Vol. 3, No. 7, p. 39. 

Not Quite the Answer [Financial Post Survey]; 
Canadian Aviation, April, 1945, Vol. 18, No. 4, p. 
69. 

Canadian Lightplane Sales Plan Formed; 
Aviation News, July 2, 1945, Vol. 3, No. 23, p. 
19, 


_ Report from the Flying Clubs; Canadian Avia- 
tion, September, 1945, Vol. 18, No. 9, pp. 48-49. 


Great Britain 


Planning the Future of Civil Flying [organiza- 
tion of flying clubs], by M. de Bunsen; Aeronau- 
tics, February, 1941, pp. 47—48. 

The Air Ministry’s Disinherited [Light Aero- 
plane Clubs]; Aeroplane, February 7, 1941, Vol. 
60, pp. 158-159. 

What Happened in England, by William Court- 
ney; Air Trails, March, 1942, Vol. 17, No. 6, pp. 
14, 48-49. 

A Flying Start after the War, by A. James 
Payne; Great Britain and the East, London, July 
3, 1943, Vol. 60, No. 1675, pp. 21-22, 30. 

Small Fry; Aeroplane, January 21, 1944, Vol. 
66, p. 75. 

Postwar Private Flying, by James C. Fitz- 
maurice; Flight, London, October 5, 1944, Vol. 
46, pp. 373-375. 

Aeromotoring Tomorrow—or not? by Cyril 
May; Aeronautics, April, 1945, Vol. 12, No. 3, 
pp. 38-39. 

A Plan for Private Flying; Aeroplane, April 13, 
1945, Vol. 68, p. 423. 

Private Flying; Flight, April 26, 1945, Vol. 47, 
p. 456. 

Government Attention to Private Flying Urged 
{by Royal Aero Club and the Automobile Asso- 
ciation]; International Aviation, May 18, 1945, 
Vol. 2, p. 325. 

British Pilots to Get Go-ahead; Aviation News 
May 28, 1945, Vol. 3, No. 18, p. 21. i 

Post-war Private Flying Policy, by P. A. Wills; 
Aeronautics, July, 1945, Vol. 121, No. 6, p. 53. 

Lightplane Shortage Faces British Pilots; 
Aviation News, July 9, 1945, Vol. 3, No. 24, pp. 
36, 38. 

Flying Clubs After the War, by A. J. Deane- 
Drummond; Aeroplane, June 29, 1945, Vol. 68, 
p. 744 : 

Freeing the Private Pilot, by Adrian Chamier; 
Aeronautics, September, 1945, Vol. 13, No. 2, 
p. 70. 

What the Private Owner Does Want! A Re- 
view of Pre-war Types and Some Suggestions, 
by Ernest P. Brodie; Flight, September, 13, 1945, 
Vol. 48, pp. 275-276, 278. 


Latin America 


Una Idea Para Los Clubes Aereos Del Sur, por 
Guy de Moras; Aerondutica, September, 1944, 
Vol. 1, No. 3, pp. 18-19. 

Escadrille Private Flyers Study First Inter- 
American Conference, by Alexander McSurely; 
Aviation News, February 12, 1945, Vol. 3, pp. 
17-18. 

Argentina Auto-airport Network Being Built 
Now by Motor Club, by Alexander McSurely; 
Aviation News, May 14, 1945, Vol. 3, No. 16, 
pp. 41-45. 

Brazilian Planes for Private Clubs; /nterna- 
tional Aviation, June 8, 1945, Vol. 2, p. 356. 
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listed may be found in the following bibliogra- 
phies. 

Aircraft Uses. 
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In U.S. Works Progress Ad- 
Bibliography of Aeronautics. 


New York, 1939. 37 pp. [Typewritten] Includes 
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Bibliography on Light Airplanes. Washington, 
D.C., Civil Aeronautics Authority Library, July 
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FOR YOUR INFORMATION .... 


Human Handbooks 
of Bearing Data 


For more THAN 50 YEARS, Hyatt engineers 
have been literally “walking encyclopedias” 
of bearing information for manufacturers of 
machines and equipment, and their designers. 


During this time these men have accumu- 
lated a tremendous fund of technical knowledge 
of the application of Hyatt Roller Bearings. In 
this vast reservoir of experience, there may 
already be solutions to the mechanical obstacles 
that you encounter in the products you are de- 
veloping or improving today. Even if there has 
not been a problem to parallel yours, these 


R O R 


highly skilled specialists are more than likely 
to bring up the right answer...one that will 
contribute to both operation and less costly 
designs. 


Consultation with Hyatt engineers is easy 
to arrange, involves no obligation. They are 
glad to come to you in a spirit of interested 
helpfulness and proud of the opportunity to 
work constructively with you in the selection 
of proper bearings for your products. Hyatt 
Bearings Division, General Motors Corpora- 
tion, Harrison, New Jersey. 
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Industry 


Complete Airport Radio Station 
Equipment 


A complete airport radio station can 
be purchased, ready to plug into a 
wecket and start working. The only 
exception is the antenna-supporting 
poles which do not come with the equip- 
ment. Simple, push-button control 
operates the sets, which require no 
daling or tuning as each channel is 
pretuned and controlled by radio crys- 
tals. The station is designed for air- 
ports, air lines, and other similar types 
of communications systems. It may 
be used for point-to-point or ground- 
te-plane communication or as a tower- 
wntrol station. 

A feature of the station equipment is 
that it can be operated by third-class 
erator personnel since all tuning ad- 
justments and all components are en- 
dosed. The only operation controls 

ired are the mechanically inter- 
acting push buttons and a hand or 
foot push-to-talk switch. 

Other features of this ready-to-use 
sation include two-channel telephone 
emission with frequency ranges for 
both day and night operation, and 100 
pr cent modulation in all frequency 
ranges. The channel range is from 2.0 
to 8.0 megacycles, 200 to 410 kilocycles, 
or 118 to 132 megacycles, with 
other frequencies available on special 
order. 

Designed for airport traffic control 
and weather information, the 50-watt 
radio station is expected to make a 
suitable station for fields where cross- 
country, feeder-line, charter service, 
and heavy transient flying make traffic 
regulation necessary. Aireon Manu- 
facturing Corporation. 


New Light Plane 


All American Aircraft, Inc., is intro- 
ducing its Model 10, called the Ensign, 
an all-metal, 85-hp. light plane with 
trieyele landing gear and full-vision en- 
closure. The plane is expected to be 
available for purchase in December and 
the production program calls for 
a 1,000 to 5,000 units during 


Descriptive data given on Model 10 
are as follows: 
construction; 85 hp.; tricycle landing 
gear; self-starter; differential hydraulic 
brakes; cruising speed, 115 m.p.h.; 
(tuising range, 500 miles; maximum 
speed, 125 m.p.h.; landing speed, 50 
mp.h.; rate of climb, 700 ft. per min.; 
ftvice ceiling, 14,000 ft.; useful load, 
580 Ibs. Other models will be avail- 

with increased power and perform- 


two-place; all-metal 


Releases are printed as 
recewed from companies 
and other aeronautical or- 
ganizations and the re- 
sponsibility for the accu- 
racy of all statements is 
therefore not assumed by 
the Aeronautical Engineer- 
ing Review. 


ance, retractable landing gear, flaps, 
and a two-control system. All Ameri- 
ean Aircraft, Inc. 


Improved Control Cables 


As a result of a recent development 
in steel cables, airplanes of the future 
are expected to have more flexible and 
efficient controls. The newly developed 
cable performs the same functions as 
former types while banishing a number 
of aircraft-engineering difficulties, 
through its ability to expand and con- 
tract in varying temperatures at almost 
the same rate as duralumin. The 
virtual elimination of the discrepancy 
in the expansion coefficients of the two 
metals has made it possible to dispense 
with special compensating devices. 

The steel in the new control cables is 
a high nickel-manganese alloy formerly 
used for making hold-down devices for 
aluminum housings. “ Because of the 
special analysis of the material, it re- 
quires an entirely different practice in 
wire-drawing technique to effect utiliza- 
tion of its maximum beneficial proper- 
ties. All types of aircraft control 
cables are being produced from the new 
material, ranging from a single strand of 
seven wires, where a degree of rigidity 
is desired, to seven strands of 19 wires 
each, where a maximum of flexibility is 
demanded. Sizes range from '/;,-in. 
to !/,-in. diameter. 

The results are stated to be not only 
a considerable weight-saving through 
elimination of the compensating equip- 
ment, but more satisfactory and ef- 
ficient handling of the plane by the 
assurance of constant tension. The 
development has removed the necessity 
for extreme rigging tensions, which in 
many cases increase the friction losses 
in the system to a point where actual 
control of the plane imposes pilot 
fatigue more rapidly than is justifiable. 
American Steel Wire Company, 
Cleveland. 
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Industrial Motion Picture About 
Copper-Base Alloys 


Golden Horizons is a recently released 
industrial motion picture film in color, 
with narration and sound, entirely 
written, produced, and acted by Ampco 
employees. The 16-mm. film shows 
the development of copper-base alloys 
from the first discovery of copper by 
primitive man. The alloying of bronze, 
and its growing importance, are in- 
terestingly portrayed. 

The film was produced for showing 
before schools, engineering and tech- 
nical societies, and similar groups in- 
terested in metals. It touches briefly 
on the place of Ampco Metal in the 
metallurgic field and shows the im- 
portance of controlled supervision of 
alloying. Ampco Metal, Ine., Mil- 
waukee. 


Improved Fog-Dispersal Apparatus 


The performance of a new type of 
burner for the dispersal of fog on air- 
fields, using Diesel fuel oil instead of 
more expensive low-octane gasoline, 
was demonstrated at the Naval Aux- 
iliary Air Station at Arcata, Calif., to 
show its utility for the Army and Navy 
and commercial air lines. In addition 
to burning cheaper fuel, the new system 
represents several other improvements 
over earlier equipment that was de- 
veloped largely in England. The Eng- 
lish subsidiary of the manufacturer was 
responsible for the development and 
construction of one of the early British 
burners. The B & W system was de- 
veloped in this country. 

It is reported that the burners may 
be installed with a minimum of dis- 
turbance to the existing airfield and a 
minimum of obstruction to aircraft 
operating on the field. Instantaneous 
combustion or rapid stopping of burner 
operation can be achieved, since the 
burners are ignited electrically from 
the control tower. The ignited fuel 
burns with a bushy flame of intense. 
heat and gives off a minimum of smoke 
while in actual operation, or in starting 
or shutting down. 

Another important difference be- 
tween the B & W system and earlier 
burners is that the American develop- 
ment atomizes rather than vaporizes 
the fuel to prepare it for proper com- 
bustion. Drawing on a large back- 
ground of experience in the development 
of oil burners for Navy and maritime 
boilers, the company carried on careful 
experiments and developed an atomiz- 
ing nozzle that operates equally well 
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serve these leading airlines 


C34S—Shielded 


The rapid and growing acceptance of Champion Ceramic 
Aircraft Spark Plugs by leading airlines of the nation fol- 
lows closely their ever-growing use by our air forces up to 
the day of final Victory. Today Champions for every aircraft 
engine offer the maximum in performance and dependa- 


bility. Champion Spark Plug Company, Toledo 1, Ohio. 
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yith Diesel oil or higher grades of 
fuel, less atomizing pressure being re- 
quired as the grade of fuel is improved. 
When Diesel fuel oil is forced through 
the nozzle at pressures of 1,000 to 1,500 
ibs. per Sq.in. the oil burns with a clear 
jame. Since no preheating or vapor- 
ijing is necessary, the flame can be 
ichted as quickly as the fuel supply 
ylve can be operated. Unlike the 
vaporizing burners, the system does 
not require concrete troughs or an- 
chorages, thus simplifying installation 
problems. The nozzles are small steel 
tubes and are buried almost flush with 
the ground, requiring only simple bar 
guards for protection. By using com- 
hinations of various types of nozzles a 
wide range of thermal capacities can be 
btained. The Babcock & Wilcox 
Company, New York. 


Pacing Device for Testing Load 
Values of Materials 


In testing metals, plastics, and woods, 
many specifications require that the 
lads be applied at certain and exact 
seeds. To obtain this control a fully 
automatic pacing device has been de- 
veloped. 

The Southwark Ram Pacer, which 
attaches to a standard hydraulic testing 
machine, gives control over the cross- 
head movement at eight preset speeds, 
(01, 0.02, 0.05, 0.1, 0.2, 0.4, 0.5, and 
in. per min. These speeds are ob- 
tained by gear changes on the syn- 
chronous motor drive unit. This unit 
s attached to the fixed frame of the 
machine while the dial portion of the 
apparatus is attached to the moving 
cosshead. The pointer sprocket wheel 
aid the sprocket wheel on the drive 
wit are connected by an_ endless 
weighted chain. With the gear se- 
lected for a certain speed, the hydraulic 
valve of the testing machine is opened 
intil the loading head rises to a point 
where the dial pointer stands still. 
This means that the pointer sprocket 
and the motor-driven sprocket below 
ae moving at exactly the same speed. 
They counteract each other and the 
adjustment i is simply made. 

The Ram Pacer is a combination tool 
ince it can also be used as a deflec- 
tometer. The dial is divided into two 
hundred graduations of 0.001 in. each, 
aid if the synchronous motor is not 
tuned on the dial will indicate the de- 
lection of a specimen under test. The 
Baldwin Locomotive Works. 


Combination Flexure Tool and 
Deflectometer 


A combination flexure tool and de- 
fectometer has‘ been developed for 
testing molded plastics, plastic lami- 
nates, and woods. The instrument fits 
any testing machine, determining bend- 
ing qualities of the materials in ac- 
wordance with the latest Federal speci- 
ications and those of the A.S.T.M. 

The deflectometer measures the de- 
lection from the center of the specimen 
and conveys this to an autographic 
stress-strain recorder which gives the 
lod-deflection curve. One of the im- 


FROM THE INDUSTRY 


flexure tool 


Baldwin Locomotive Works’ 
and deflectometer. 


portant features of this instrument per- 
mits the operator to adjust the magni- 
fication of the deflection in multiples of 
5, 10, 20, 50, 100, and 200 times. The 
high magnification ratio is used for 
extremely stiff and brittle materials 
that deform only slightly before break- 
ing. The deflection, therefore, is meas- 
ured in terms of thousandths of an inch. 
The low magnification permits record- 
ing large deflections that may be as 
much as 2 in. with highly flexible ma- 
terials. 

In order to obtain tension, compres- 
sion, and flexure characteristics of the 
various plastic materials under ex- 
treme temperature conditions, the in- 
strument has been designed to fit inside 
a cabinet in which the temperature can 
be controlled. The deflectometer will 
operate from —70° to +170°F. Since 
a certain ratio must be maintained be- 
tween the length and thickness of the 
specimen under test, the span is ad- 
justable. The loading nose is guided 
so that it will travel in a true straight 
line. The Baldwin Locomotive Works. 


Portable, Air-Cooled Generating Set 


Designed in cooperation with the 
Air Technical Service Command, the 
Bardeo portable electric power plant 
provides eleetric power for routine and 
special tests of control motors and 
other electrical units, as well as for 
small-tool operation, use of trouble 
lights and similar equipment. The 
Model GD15C24 delivers 15 kw., 
28'/. volts, 528 amp. d.c. from two 
A.A.F. type R-1 aircraft generators. 
The generators are driven by a 4-cyl- 
inder, air-cooled, 68-hp. Continental 
aircraft engine, through a step-up gear 
train. 

The adaptation of the aircraft engine 
is one of the features of this power unit. 
Forced air cooling for the engine and 
generators is provided by a gear-driven 
blower that circulates air through 
ducts and baffles around the engine 
cylinders. A specially designed blower 
element and wind box was developed to 
convert an air-cooled aircraft engine 
into a stationary-type unit. Numerous 
engine modifications were necessary, 
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including the use of Stellite exhaust 
valves and special piston rings. The 
sarburetor was altered; an oil tank re- 
placed the oil sump; one magneto and 
a set of spark plugs were removed and 
a fuel pump and governor-drive as- 
sembly was installed on the pad from 
which the magneto was taken. These 
and other modifications were made so 
that the engine could operate on the 
100-octane gasoline and SAE 60 lubri- 
rating oil used by large aircraft en- 
gines, and thus eliminate the need for 
special fuel and oil supplies. A fly- 
ball type governor maintains constant 
engine speed of 2,400 r.p.m. at full 
load. 

The self-contained power plant is 
enclosed in a 24S-T aluminum alloy 
housing. It is mounted on a three- 
wheel dolly to facilitate easy ground 
movement, and a retractable towing 
tongue permits hauling by tractor or 
other powered vehicle. Overall di- 
mensions are: height, 44 in.; width, 37 
in.; length, 72 in. Height includes 
skid unit, but without dolly mounting. 
Wheels are removed and stowed when 
the plant is to be transported by air- 
craft. 

Both R-1 generators run at 6,000 
r.p.m. This speed is attained through 
specially designed gear boxes that step 


up the 2,400-r.p.m. engine speed. The 
fan take-off runs at 5,250 r.pm. A 


special 3,600-r.p.m. take-off is provided 
for use with a 2-pole alternator that 
can be added to the unit. Power- 
cable terminals are provided, making 
14 kw. available for each of the two 
circuits, with a 30-min. overload 
pacity of 914 kw. for each circuit. Two 
20-amp. receptacles are mounted on 
the front of the control panel for use of 
small power tools or trouble lights. 
The unit carries its own starting bat- 
teries. Starting, stopping, and idling 
can be controlled electrically by a 
switch on the control panel. All elec- 
trical controls are located on the switch 
panel board. Operators can run either 
generator or both, making the selection 
through the board. Bardeo Manu- 
facturing & Sales Company, Los An- 
geles. 


Drill Press Feed 


A new “stepless-range” power feed 
is designed for use on drill presses, 
milling machines, surface grinders, etc. 
It is powered by an air motor and oper- 
ates on any air pressure up to 160 lbs., 
delivering a power thrust approximately 
five times the operating air-line pres- 
sure. Feeding rate can be adjusted to 
fit the needs of stock or tool. Simple 
adjustment of the two throttle valves 
permits unlimited variation of feed and 
retraction speed in a stepless range. 
Advance may be so slow as to be barely 
discernible, the .return as fast as de- 
sired. 

A smooth, steady feed, without whip, 
jump, or backlash, is made possible by 
the use of the Hydro-Check, a hy- 
draulic resistance unit. The Hydro- 
Check serves to counteract the natural 
“bounce” and “springiness” of air and 
provides a constantly maintained feed- 
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ing rate regardless of fluctuations in 
stock hardness. This unit may be 
used effectively in drilling operations to 
“check” the feed at the break-through, 
or may be set to provide a momentary 
“check” at the bottom of the cutting 
stroke in blind hole drilling, for greater 
surface smoothness. Not included as 
standard equipment, the Hydro-Check 
is available in a range of six sizes to 
meet various stroke requirements. 

The feeds are made in two sizes: 
Model DF-60, using a 6-in.-stroke air 
motor, which gives up to one revolu- 
tion of the pinion shaft, and Model 
DF-90, using a 9-in.-stroke air motor, 
which will give up to one and one-half 
revolutions of the pinion shaft. Stand- 
ard equipment includes air pressure 
regulator, gage, oiler, filter, hose, fit- 
tings, and quick coupler. The Bellows 
Company, Akron, Ohio. 


Direct Fuel-Injection Development 


Details of the Bendix-Stromberg 
direct fuel-injection system have been 
disclosed with permission of the Army 
Air Forces. Flight tests ranging from 
tropical climates to Alaska have demon- 
strated that the new fuel system facil- 
itates engine starting with less warm-up 
time; achieves faster rate of climb 
from ground level to high altitudes, 
improves acceleration, cooling, and 
engine operation in normal and emer- 
gency power ranges; stabilizes opera- 
tions at lean fuel mixtures; and re- 
duces fuel consumption. 


EVERYWHERE YOU LOOK 
YOU SEE 


RIGHT ON THE NOSE 


OF SHIP AFTER SHIP 


( powered under 250 HP ) 


To obtain the accurate control of 
fuel-air measurement, the manufac- 
turer’s engineers adapted the auto- 
matic metering devices already per- 
fected and tested in widespread com- 
bat use on the company’s aircraft “in- 
jection carburetor,” which equips many 
of the fighter and bomber engines. 

These fuel-air master control devices 
not only meter the fuel feed according 
to the rate of engine air consumption, 
but they also provide for automatically 
controlled variation of fuel-air ratios as 
desired for different conditions of en- 
gine operation, including automatic 
mixture enrichment for high power re- 
quirements. 

On the B-29 engines, two small, com- 
pact injection pumps, each synchro- 
nized with the main engine-drive shafts, 
accurately divide fuel into equal parts 
and pump it at high pressure into indi- 
vidual engine cylinders via airtight 
stainless-steel lines. Fuel metered by 
the master control is injected directly 
into the engine cylinders at pressures 
ranging from 500 lbs. to 2,500 Ibs. per 
sq.in. This increase in pressure has 
been made possible by selection of new 
steel alloys and precision machining of 
plungers to tolerances of ten millionths 
of an inch, and through newly simplified 
production and gaging techniques. All 
assembly operations on the fuel pumps 
are performed in air-conditioned rooms 
under constant temperature to insure 
pump performance accuracy. The only 
lubrication needed by the plungers is 
the fuel that passes through them. 
Bendix Aviation Corporation. 


Tube Flaring Tool from Carbide Lathe 


Center Tip 


The idea of using Carboloy lathe 
center inserts as tube flaring tools is re- 
ported to multiply tool life substantially 
by comparison with the longevity ob- 
tained when conventional flaring tools, 
made from steel, are used. 

The job to which these cemented 
carbide tipped tools are applied con- 
sists of flaring the ends of '/4, 5/16, 
3/5, and 3/4 in. I D, 248-T, 
and 148-T aluminum tubing on a pro- 
duction basis. The machine employed 
for this purpose is a Leonard Precision 
Flaring Machine. Speed range of the 
machine is between 350 and 1,000 r.p.m. 
It was found that the high end of the 
range gave the best results. 

The flaring tool used in the machine 
is made by brazing a stock Carboloy 
C-6 lathe center tip of solid cemented 
carbide to a tapered steel shank having 
a special taper to fit the machine. The 
lathe center insert is °/;.5 in. o.d. 
This is large enough so that all the work 
done during the flaring operation is 
taken by the carbide and none by the 
softer steel shank. 

It is estimated that a high-speed 
steel flaring tool originally used on this 
job produced about 100 tubes before 
wearing out. The improvised Car- 
boloy flaring tools turn out at least 
1,000 pieces each before wear becomes 
pronounced and the tip of the tool has 
to be replaced or reground. In addi- 
tion to the saving in tool cost and the 
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more continuous machine 


operation, 
the longer runs now obtained also mean 
greater consistency of work turned out, 
while pieces produced per hour haye 
been raised approximately 35 per cent 
through the elimination of ‘down time” 


for tool changes. Flaring tools for all 
other tube sizes up to 1'/, in. are now 
being tipped with cemented carbide. 
Carboloy Company, Inc., Detroit. 


Aircraft Radio Receiver 


A new crystal controlled, lightweight 
aircraft communication receiver will 
soon be available. Using the Collins 
Autotune for selecting the channel of 
operation, the receiver offers ten dif. 
ferent preselected frequencies for re- 
ception anywhere within the range of 
2.4 to 18 megacycles. The maximum 
time required for the Autotune to 
change channels is 2 sec. Designed 
for commercial transport and executive 
planes, it weighs less than 20 lbs. The 
receiver operates from a 24-volt de. 
source, with a 12-volt model optional, 
and will be known as the company’s 
51K-1 aircraft receiver. Collins Radio 
Company, Cedar Rapids, Iowa. , 


Postwar Private Airplane 


The new model Skyranger is reported 
to be greatly improved in range, rate of 
climb, general performance, and passen- 
ger comfort. Changes and refinements 
were planned by the manufacturer’s 
staff after they completed the engineer- 
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ing work on the CG 4A gliders for the 
AAF., although no actual retooling 
was done. When V-J Day came un- 
expectedly, about 75 per cent of 
the former tooling was ready and wait- 
ng. 

THowered by an 85-hp. Continental 
horizontally opposed type engine, the 
craft is expected to cruise at 105 m.p.h. 
with a top speed of slightly over 115 
mp-h. Cruising range is 700 miles. 
This two-place side-by-side plane is de- 
signed especially for cross-country fly- 
ing. Upholstering, carpeting, seats, and 
the arrangement of instruments are 
planned for utility and convenience. 
An extra large baggage compartment is 
provided. 

The Skyranger’s construction and 
framework are similar to those of larger 
planes, although the dimensions and size 
place it in the so-called light-plane field. 
The entire tail group is of welded steel- 
tube construction. The leading edge of 
the wings has a sheet of duralumin 
which extends to the main spar. 
Equipment includes starter, battery, 
generator, and lights; dual controls; 
two-position propeller; trim tabs; and 
wing slots. The plane has a wing span 
of 34 ft., length 21 ft. 5in., and height of 
8 ft. Weight empty with standard 
equipment is 980 lbs., and gross weight 
is 1,450 lbs. Service ceiling is 14,000 ft. 
and the landing speed is 38 m.p.h. 
Commonwealth Aircraft, Inc., Kansas 
City, Mo. 


Voyager 150 


Deliveries will soon begin on a new, 
faster, and more powerful Stinson four- 
place personal airplane. The plane, 
known as the Voyager 150, succeeds the 
Voyager 125 and will sell for $5,000. It 
is powered by a Franklin 150-hp. engine 
and will cruise at 125 m.p.h. over a 500- 
mile range. Its maximum speed will be 
133 m.p.h. and its rate of climb 770 ft. 
per min. Service ceiling of this high- 
wing plane will be 14,000 ft., its take-off 
at sea level 550 ft., and its landing roll 
230 ft. The plane weighs 1,206 lbs. 
empty; its useful load is 944 lbs. 

The Voyager 150 will be equipped 
with a new, all-metal tail design to in- 
crease maneuverability. Wing slots 
make the plane spin-resistant and im- 
proved brakes provide greater landing 
safety. Consolidated Vultee Aircraft 
Corporation. 


Electric Stabilizer Actuator 


An electric motor-operated screw-jack 
actuator has been developed for raising 
and lowering the horizontal stabilizer 
surfaces of large aircraft. Until re- 
cently, the balancing of a plane on its 
vertical axis has been accomplished 
through the use of movable trim tabs 
on the trailing edges of elevator sur- 
faces, which required complex cable 
adjustments between the tabs and the 
pilot’s compartment. As aircraft be- 
came larger the physical effort to make 
the frequent adjustments also became a 
actor. 

: With the screw-jack actuator, the 
fixed” stabilizer surfaces are now 
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The Stinson Voyager 150 takes off from the Creede Airport near the Continental Divide. 


raised or lowered, thus eliminating the 
need for trim tabs on the elevator sur- 
faces. 

One actuator is required and a single 
switch convenient to the pilot raises or 
lowers the stabilizer at the rate of 5/s in. 
per sec. A total of 11 in. of movement 
is provided. Loads of up to 16,500 lbs. 
in one direction and 8,000 lbs. in the 
other are permissible under maximum 
load conditions. Total weight of the 
eomplete unit, including the 1'/,-hp., 
28-volt motor, gear box, and drive screw 
is 22 lbs. Electrical Engineering and 
Manufacturing Corporation, Los An- 
geles. 


Portable Flashing Beacon 


For identification signalling at air- 
ports, a new lightweight, portable flash- 
ing beacon produces high intensity, 
short-duration, intermittent light 
flashes. The beacon operates from 110 
volts d.c. or a.c., and utilizes a vibrator 
power supply, for converting to 2,000- 
volt d.c. to produce the flashing light. 
The same equipment has been designed 
also to operate from a 6-, 12-, or 24-volt 
storage battery. All connections are 
made with waterproof plugs, and the 
carrying case itself is waterproofed. 
The beacon lamp may be mounted 
separately on a pole if desired. 

The unit weighs less and requires less 
power than a stationary rotating beacon. 
The light is said to be visible under 
normal operating conditions for at least 
20 miles at night. It produces 30,000,- 
000 candle power and is easily visible in 
daylight for a considerable distance. 

A novel use for the lamp has been to 
direct it toward cloud banks overhead, 
where it produces a definite reading on a 
reflection caught by a light meter. 
Gaging the time between the release of 
the light flicker and the reflected reading 
on the meter gives an accurate check on 
cloud-bank heights. Electronic Lab- 
oratories, Indianapolis. 


Radar Camera 


Details of a special camera of ad- 
vanced design for use in photographing 
radar images have been announced. 


This camera can be used with every type 
of air-borne and shipboard radar. It 
also is expected to be adapted for use 
with ground types. 

The automatic radar recording cam- 
era consists of five units: camera, 
magazine, beamsplitter, adapter casting, 
and control box. The complete camera 
installation is connected with the radar 
circuit and the camera itself is mounted 
atop the radar’s-oscilloscope. The unit 
is so arranged that the operator sitting 
in front of the radar scope can observe 
the luminous picture of the terrain, 
while simultaneously the camera photo- 
graphs it for continuous, permanent 
record. 

Operation of the camera is fully auto- 
matic. It can be set at the beginning 
of a mission or a job and need only be 
adjusted if a change in the rate of ex- 
posure is desired. 

In military applications, the camera 
provides a complete record of the air- 
plane’s flight to and from the target and 
its position at the instant of bomb re- 
lease. It is also an aid to reconnais- 
sance, used to give a photographic rec- 
ord of the radar scope image or, rather, 
a complete radar map of the territory. 
These are only two of many military 
applications. 

Commercially, the unit will be used 
principally as a recording camera. 
Radar-record photography can be ap- 
plied to give radar maps of worldwide 
air-line routes and as an aid in deter- 
mining safe navigational paths. Fur- 
ther, the. camera and the magazine 
proper can be used in conjunction with 
various specialized adaptations for in- 
stallation in a plane to photograph the 
performance record of a group of in- 
struments in flight. In laboratories, 
the camera can photograph all the mi- 
nute phenomena illustrated on oscillo- 
graphs and other instruments, eliminat- 
ing dependence on visual examination 
alone. 

For aircraft use, the unit can operate 
at all altitudes between sea level and 
35,000 ft., as well as at extremes of 
temperature. This feature is important 
also in connection with its use as a 
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AERONAUTICAL ENGINE! 


These Nickel steel parts for air- 
craft engines meet the rigid re- 
quirements and specifications 


of the Army Air Forces. 


Turned out by the thousands by 
American Safety Razor Corpo- 


ration, they satisfy the engine 
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Provide Essential 


builders’ demands for high me- 
chanical properties, minimum 
distortion after heat treatment, 
close tolerances and thorough 


reliability in service. 


We invite consultation on the 
use of Nickel or Nickel alloys in 


your products or equipment. 
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This experimental refrigerated semitrailer, designed by aeronautical engineers and con- 
structed of the same lightweight aluminum alloys used in aircraft, weighs only half as much as 
the standard refrigerated trailer used by U.S. Army Quartermaster Corps. It was built for the 


Army by Fairchild Engine and Airplane Corporation. 


refrigerator unit. 


laboratory camera in the testing of new 
and complex instruments. Fairchild 
Camera & Instrument Corporation. 


Aircraft Techniques and Facilities 
Applied to Commercial Products 


Aeronautical principles have been 
followed in the designing of an experi- 
mental refrigerated trailer for the Army. 
Faced with the problem of cutting in 
half the weight of its standard refriger- 
ated trailer, the U.S. Army Quarter- 
master Corps asked an aircraft manu- 
facturing company to carry out the 
work. Intended primarily for trans- 
porting frozen meat and C-rations, the 
refrigerated semitrailer developed is of 
all-aluminum construction. It weighs 
only 7,118 lbs. but has virtually the 
same capacity as the 14,700-lb. refriger- 
ated trailer now used as standard equip- 
ment by the Army. The weight reduc- 
tion of 51 per cent was accomplished by 
using high-strength aluminum alloys of 
the type used in airplanes, installing a 
lighter refrigerating unit, and redesign- 
ing the trailer in such a way that every 
part contributes to its structural 
strength. Fairchild Engine and Air- 
plane Corporation. 


Tungsten-Carbide Gage Blocks 


F Tungsten-carbide gage blocks are now 
being manufactured in sets of 35 pieces 
ranging in size from 0.001 in. to 4.00 in. 
These gage blocks are said to have a 
Wear resistance at least 100 times greater 
than that of steel gage blocks, and 98 
times greater than chrome-plated gage 
blocks. They are reported to have 
superior wringing qualities and to be 
corrosion-proof. Fonda Gage Com- 
pany, Stamford, Conn. 


Landing Lamps for Private Aircraft 
Two small landing lamps provide pri- 


vate peacetime aircraft with suitable 
“eyes” for night flying. The smaller 


Grilled box at upper left houses the 


lamp has been designated as G-E 
Landing Lamp No. 4509; the larger 
as No. 4537. 

Each is an all-glass hermetically 
sealed and self-reflecting unit similar in 
principle to that of sealed-beam head- 
lamps developed for modern automo- 
biles. The cover glass or “face’’ of each 
lamp is clear glass. Each unit is rated 
at 100 watts. 

The smaller lamp is only 41/2 in. 
in diameter, produces a maximum beam 
rated at approximately 100,000 candle 
power and is intended for use .on rela- 
tively small personal aircraft of the 
single and two-seater type. The larger 
lamp, 53/, in. in diameter, produces a 
maximum beam rated at approximately 
200,000 candle power and is designed for 
use on cabin-type planes seating four to 
eight passengers. Cover glass of this 
unit has an almost flat surface con- 
ducive to use in retractable landing-light 
gear. 

Recent tests of the landing lamps indi- 
cate satisfactory performance when they 
are used in pairs. The Civil Aeronau- 
tics Administration has yet to estab- 
lish final specifications for them. Gen- 
eral Electric Company, Lamp Depart- 
ment. 


New General Electric landing lamps for 
private aircraft. 
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All-Metal ‘Swift’ 


Production of the Swift, an all-metal 
personal airplane, is now under way. 
The wing is of the segmental type, semi- 
monocoque construction, consisting of 
center section, outer panels, tips, slats, 
ailerons, and flaps. All components are 
easily detached for repair or replace- 
ment. 

The center section is fixed to the fuse- 
lage through the main spar and the rear 
spar attachments. Contained in the 
center section are landing-gear wheel 
wells and gasoline tanks. Gear tread of 
9 ft. 9 in. affords gear retraction to wells 
outside the cabin. Gasoline tanks of 15 
gal. each are fitted in center-section rib 
apertures. Gasoline feeds into a com- 
mon trap on the airplane center line, 
affecting constant lateral trim. Outer 
wing panels are attached to the center 
section by three bolts—two at the main 
spar and one at the rear spar. Outer 
panel skins are beaded for additional 
stiffness without increasing the weight. 

Wing tips and slats are attached to 
the outer wing panels by screws for easy 
maintenance. Wing tips are detached 
by removing 20 screws and the slats by 
eight screws. Complete wing span is 
352 in. Aggregate span of the tips and 
slats is 120 in. All-metal flaps and 
ailerons of the slotted type are statically 
and dynamically balanced. 

The fuselage is of conventional semi- 
monocoque metal construction, with 
bulkheads, frames, and longerons com- 
prising the fuselage shell. Enclosure 
for the cabin is of the sliding hatch type. 
Kasy access to the cabin is at either side 
through sliding panels that disappear 
into the fuselage walls. The entire 
empennage is of monospar structure 
with elevators of the ‘Frise’ type. 
Leading-edge ribs are formed with 
blanked sheet skin riveted to ribs and 
spar. Trailing edges are formed strips. 
The left elevator has a trim tab fastened 
to an auxiliary spar forward of the trail- 
ing-edge section. 

A hydraulic system provides rapid 
actuation of the landing gear and flaps. 
This system is designed to lower or re- 
tract the flaps and gear simultaneously 
or individually with a minimum of pilot 
effort. All operations are positive with 
down and up locks for the gear. Flaps 
may be stopped in any intermediate 
position between ‘‘no flaps” and “full 
flaps.” Should a hydraulic system 
failure occur, the gear may be easily 
lowered to a “‘down-locked”’ position by 
the use of the mechanical “emergency 
pulldown” linkage. 

Landing shock is absorbed through 
full-sized oleo spring struts that have a 
3'/.-in. travel. Shear-web-type nose 
ribs are used in the landing-gear attach- 
ment area forward of the main center- 
section spar, with two auxiliary shear 
beams between two ribs. These mem- 
bers form a torque box for the attach- 
ment of the landing gear. 

The Swift is powered by either the 4- 
cylinder, 85-hp. Continental or the 6- 
cylinder, 125-hp. Continental engine. 
Each engine is available with either car- 
buretion or fuel injection. Starter, 
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ILPASSENGER TRANSPORT 


FIRST MARTIN AIRPLANE 


MARTIN B-10 BOMBER 


WHAT'S BEHIND THE NEW 


THE MARTIN MARAUDER 


\ of work by 250 engineers... more than a million dollars in 
engineering and development costs . . . help explain why the Martin 202 
obsoletes all commercial transports of her class. And behind that stands 
the longest aircraft building experience in the industry . . . 36 years long. 
The history of Martin is a record of development of new and better types 


of aircraft ... which time and again have rendered obsolete all compar- 
able aircraft of their time. We show above a few of many Martin planes 
. ». which have helped write the record of aviation’s progress. Now, 
out of this rich background, Martin presents the 202... , a plane which 
ushers in a new era of progress and profit for the airlines, with fares 
below first-class railroad rates for the flying public. We give you more 
facts about this great new luxury airliner in the box below. 


Tue Gienn L. Martin Co., BAttimore 3, Mb. 


AIRCRAFT 


Builders of “Dependable Aircraft Since 1909 


SOME OUTSTANDING 


FEATURES OF THE NEW MARTIN 202 


®@ Cruises at a speed approaching 300 m.p.h.— upward of 
100 m.p.h. faster than present day transports. 


@ On a 250 mile city-to-city hop, direct flying costs exclusive 
of operating overhead, are less than cne cent per seat-mile. 


® Various interior arrangements carry 30 to 42 passengers—in 
luxury unsurpassed by even the largest 4-engine airliners flying 
today. 


© Utmost passenger comfort assured by comfortable, roomy 
seats, plenty of head room and leg room, large windows, mod- 
ern heating, ventilating, sound proofing and lighting. 


© Has far more cargo and baggage space (525 cu. ft.) than 
any transport of comparable size. 


® Three large exterior doors and two large doors between 
passenger and cargo compartments, permit swift loading and 
unloading to cut waiting time at airports. 


® Will utilize every new electronic device, including radar, to 
permit all-weather flying. 


@ Embodies such improvements as reversible-pitch propellers, 
heat anti-icing, laminar flow wings, tricycle landing gear. 


© Flexible Mareng fuel cells cut maintenance cost and contribute 
to safety. 


® Equipment is located below floor, easily accessible for serv- 
icing through exterior hatches. 


e The Martin 202 is engineered specifically to meet Air Transport Association specifications. Not just designed 
for the airline but by the airline— custom-built by Martin—to the most exacting standards of the air traveler. 
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generator, and two fuel pumps are sup- 
plied. Engines are attached to the 
engine mount, using rubber shock units 
provided by the engine manufacturer. 
The engine mount is of welded steel-tube 
construction and attached to the fuse- 
lage at four points. The cowling is 
made in two parts, the top half being re- 
movable by loosening two Dzus fasten- 
ers and lifting the handles on the front 
of the cowl. The lower cowl is attached 
to the fuselage by four bolts that can be 
easily removed. 

Cabin width of 42 in. permits side-by- 
side seating for two occupants. Seats 
and the full one-piece back are cushioned 
by foam-rubber material. A stepping 
block is located between the seats, pre- 
venting soiling the seats on entering. 
Upholstery is leather, and an ash tray 
and map pocket are provided on each 
side of the fuselage near the instrument 
panel. All exposed metal is finished 
with ‘flox.” The cabin is insulated 
with soundproofing more than 1/-2-in. 
thick. This insulation covers the fire 
wall, entire floor, and the side panels 
from the fire wall to the aft end of the 
baggage compartment. Cabin floor is 
covered by a felt rug. 

The standard instrument panel, lo- 
cated in the center of the cabin, is re- 
movable as one unit. Supplementary 
instruments can be added easily in their 
respective apertures on the stamped 
metal panel blank. A plastic panel 
mounted over the blank eliminates glare 
on the metal surface. When-no radio is 
installed, a plate is provided over the 
aperture on the left side of the panel to 
match the glove compartment on the 
right side. 

It is reported that with a head wind of 
about 12 m.p.h. the Swift can take off in 
550 ft. Its cruising speed is 125 m.p.h. 
and its time range is 6 hours. Globe 
Aircraft Corporation. 


Polyvinyl Chloride Products 


A group of polyvinyl chloride products 
recently developed is stated to have a 
great variety of aeronautical applica- 
tions. The plasticized polyvinyl chlo- 
ride resins can be applied to fabrics, 
metals, or stiff plastic board, all widely 
used in aeronautical applications. Spe- 
cial cements have been developed for 
attachment of the material to metals or 
woods. 

Made in any color, and embossed to 
meet specific requirements, the material 
is reported to be unaffected by sunlight, 
acids, alkalis, petroleum fractions, body 
acids, aging and salt water. Color is 
carried to the full depth of the material, 
eliminating the necessity of refinishing. 
Special production methods make it pos- 
sible to create special finishes, including 
special pyramid designs. 

Applications of the material on air- 
planes include access-door covering; 
arm-rest covers, baggage compartments, 
buffet-counter tops, buffet-section floor 
coverings; bulkhead coverings; cockpit 

Oors; companionway-wall coverings; 
heater-duct covering, hostess-seat cover- 
Ing, cockpit upholstery, lavatory floors, 
lid and seat backs, magazine racks, rug 
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tie-down plate covers, seat gussets, seat 
kick plates, and side panels below 
windows. The B. F. Goodrich Com- 
pany. 


“Canning” Method for Storing 
Material 


A new contract for Goodyear Aircraft 
Corporation which calls for the ‘“can- 
ning” of U.S. Army tanks was signed 
after a period of negotiation between 
company officials and Army representa- 
tives. Preliminary work on the project 
is already under way to facilitate long- 
term storage of combat equipment from 
the recent war. 

Each piece of equipment is placed in a 
large aluminum or steel box and her- 
metically sealed by welding or heavy 
soldering. Packaged in this manner, 
tanks and other war material can be 
stored in the open, free from danger of 
deterioration, and with storage costs 
reduced to aminimum. Customary ex- 
pense of warehousing, oil, lubricants, 
and inspection will practically be 
eliminated. 

With the number of military vehicles 
and other war equipment running into 
thousands of units, this new storage 
method may develop into a project of 
great size, employing large numbers of 
people throughout the nation. Of 
especial significance is the fact that 
much of this packaging will be done with 
aluminum. Goodyear Aircraft Cor- 
poration. 


Fast-Climbing Navy Fighter 


Designed for operations from either 
land bases or carriers, the Goodyear- 
built F2G Navy fighter is reported to 
have a range of 2,500 miles. Maximum 
speed is 428 m.p.h. at 16,500 ft. without 
water injection and 450 m.p.h. at the 
same altitude with the water injection 
system in use. 

Like the Corsair, the, F2G is a single 
seat, single-engined, inverted-gull-wing 
monoplane. The plane has the Pratt & 
Whitney new Wasp Major R4360-4, 28- 
cylinder engine, with a 3,000 hp. mili- 
tary rating which develops 3,650 hp. or 
more in combat. The engine drives a 
four-bladed Hamilton-Standard Super- 
Hydromatic propeller. Wing span of 
the new plane is the same as the Corsair, 
41 ft.; its overall length is 33 ft. 9 in., 
and its overall height is 16 ft. 1 in. 

In addition to carrying six 0.50-cal. 
machine guns, the F2G carries eight air- 
craft rockets mounted under the wings 
and two 1,000-lb. bombs attached to 
pylons beneath the main beam struc- 
ture. Rockets or drop fuel tanks may 
be substituted for bombs on the two 
pylons. 

The plane is equipped with specially 
designed vertical tail surfaces, including 
an automatic auxiliary rudder for 
greater stability and control. Another 
feature is Goodyear’s free-blown bubble 
canopy, which is reported to give 360° 
vision and adequate overturn protec- 
tion. Other features include self-seal- 
ing wing tanks for greater combat radius 
and a new console-type cockpit arrange- 
ment with increased armor protection. 
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The initial rate of climb is stated to be 
7,000 ft. per min. The Goodyear Tire 
& Rubber Company. 


Airplane Device Simplifies 
Piloting 


A “3-in-1” pilot’s control has been 
patented and will soon be manufactured 
for any type aircraft, commercial, pri- 
vate, or military. According to the an- 
nouncement, the new development, 
called the ‘‘Elme,” simplifies flying and 
airplane manufacture. The unit com- 
prises a substantially vertical shaft, the 
rotation of which controls the operation 
of the rudder or rudders, and a sub- 
stantially horizontal shaft mounted on 
the vertical shaft for both reciprocation 
as well as rotation, to control respec- 
tively the operation of the elevators and 
ailerons. The horizontal shaft is capa- 
ble of three distinct movements: (1) a 
swinging movement in a_ horizontal 
plane on the axis of the vertical shaft 
and which causes the vertical shaft to 
rotate; (2) a rotary movement about 
its own axis, and (3) a linear movement 
along its own axis. Besides being able 
to operate each of the three controls 
simultaneously through the wheel, the 
pilot also operates each control inde- 
pendently of the others. 

The private experimental flights test- 
ing the 3-in-1 pilot’s control were con- 
ducted in a small, “side-by-side” com- 
mercial plane. After completing the 
necessary number of flying hours as 
required by the C.A.A. and having been 
tested by that Government agency, a 
demonstrational license was _ issued. 
Greater New York Industries, Inc., 
New York. 


Burst-Proof Accumulator 


A hydraulic accumulator designed for 
safety against bursting is announced. 
It is so designed that when the internal 
pressure reaches 300 per cent of the 
rated working pressure, which is well 
below the bursting point of the shell, the 
neck of the shell expands and permits 
the oil to leak out without danger to life 
or property. It is impossible to dis- 
assemble this accumulator until the air 
is first released. This additional safety 
feature eliminates danger to a man at- 
tempting to disassemble a loaded ac- 
cumulator. The accumulator is stated 
to be unusually light in weight and sim- 
ple in design. The one-piece shell is of 
uniform thickness and has no welds, 
joints, or seams. The one-piece fully 
enclosed synthetic rubber bag has an 
operating range between —65°F. and 
+160°F. The accumulator may be 
assembled or disassembled in the field 
without tools. Greer Hydraulics, Inc., 
Brooklyn, N.Y. 


New Hollow-Steel Propeller Blade 


It is stated that production models of 
a new hollow-steel propeller blade have 
passed stringent Army and Navy type 
tests and that the blades are employed 
on at least six experimental war- 
planes under development for the armed 
forces. 
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ELI-COIL Screw Thread Inserts are precision-shaped 

helical coils of stainless steel or phosphor bronze wire. 
They are inserted in standard ‘NC and ‘NF’ threads. They have 
two principal functions: 1. To protect tapped threads against 
wear and abrasion; 2. To restore worn or stripped tapped 
threads in any material. 


During the war, almost the entire output of Heli-Coil Inserts was 
allocated to aircraft engine production and maintenance. Now, 
they are available for your peacetime products! We have no 
reconversion problem, can therefore promise prompt delivery 
to help your reconversion. 


Think of all fhe places where YOU can use stronger, more dur- 
able tapped threads. Then write today for detailed information. 


ENGINEERING REPRESENTATIVES: 


DETROIT NEW ENGLAND KANSAS CITY LOS ANGELES 
G. C. Brown and Donald McClain Pacific Airmotive J. S. Wise 
A. W. Reader 6 Pioneer Circle 1628 McGee St. Room 925 
201 South Pleasant St. Manchester, Conn. Kansas City 8, Mo. Pacific Mutual Bldg. 
Royal Oak, Michigan 523 West 6th St 
Los Angeles, Calif 


THE ANTI-Fp, 


U. S. and Foreign Patents Issued and Pending 
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Designed for use with new versions of 
the Hydromatic propeller and the 
Super-Hydromatic propeller, the blade 
marks a departure from the customary 
construction and materials methods fol- 
lowed by the manufacturer for the past 
15 years. All previous large-scale pro- 
duction propellers were provided with 
duralumin blades. The decision to 
turn to the hollow-steel blade was made 
several years ago, when it became evi- 
dent that propellers would continue to 
increase in size and weight. 


The basic blade structure is analogous - 


to that of an airplane wing, having a 
main structural member in the form of a 
flattened tube which provides, in effect, 
two “spars” on which the airfoil shape 
formed by a thinner outer shell is sup- 
ported. The outer shell is supported 
chordwise between the leading and 
trailing edges and the main spar by a 
hard sponge-rubber filler. 

It is stated that one of the outstanding 
engineering developments in connection 
with the hollow-steel blade has been the 
evolution of a highly efficient and rela- 
tively simple blade-retention system. 
This is achieved by providing bearing 
races fabricated directly to the shank or 
butt end of the blade to correspond with 
similar races fabricated in the hub. 
Balls are loaded into the raceways at the 
time of assembly of the blade into the 
hub. 

The lightweight and efficient struc- 
ture of this hollow-steel blade makes it 
possible to provide an airfoil section of 
full width all the way into the propeller 
hub, thus obviating the need for cuffs or 


shank fairings. Hamilton Standard 
Propellers Division, United Aircraft 
Corporation. 


Portable Power Conveyer 


To meet present-day needs for flexi- 
bility in conveying equipment, a small 
powered belt conveyer unit is being pro- 
duced in 10-ft., 5-ft., and 3-ft. lengths. 
These units can be coupled together to 
make as long a conveyer system as 
wanted. They can be placed to form 
any shape, and will convey on the level, 
up, or down grade. Two sections will 
make a 30° turn, three sections a 60° 
turn, and four sections a 90° turn. 

The entire assembly or system can be 
controlled from the unloading end by a 
push button. The speed of all units is 
synchronized. The system can _ be 
quickly added to or shortened without 
any special wiring. No guides are re- 
quired at any point to keep material be- 
ing conveyed from jumping or running 
off the belt. Island Equipment Cor- 
poration, New York. 


Neoprene Improves Action in New- 


Type Drill Chuck 


A type of heavy-duty drill chuck has 
been developed in which a tough web of 
neoprene synthetic rubber is said to 
keep the jaws in better alignment while 
permitting one chuck to take a wider 
Tange of drill sizes. In this function, 
the resilient material replaces the flexi- 
le spring steel collet shank of the tradi- 
tional single-purpose type of drill chuck. 


FROM THE INDUSTRY 


The rubber is bonded to the steel jaws 
and passes through anchoring holes in 
them, a design that makes the collet or 
inner socket of the chuck a compact, 
conical unit. The Rubber-Flex Collet, 
as it has been named, is tightened by a 
screw mechanism that forces it forward 
into the smooth funnel-shaped nose of 
the chuck. As soon as the chuck is 
loosened, for changing drills, the neo- 
prene web pushes the jaws apart and re- 
leases the drill shank. 

All working faces of the hardened 
alloy steel jaws are precision ground 
after assembly in the neoprene matrix. 
Because the jaws are always parallel 
they maintain full-length contact with 
the drill shank, thus providing adequate 
gripping area. The design is such that 
in use the collet is self-tightening, with a 
toggle-like action. 

Versatility and ruggedness of the new 
type chuck are expected to bring about 
greater economy and efficiency in large- 
scale machine-shop production work. 


Jacobs Manufacturing Company's heavy- 
duty drill chuck uses Neoprene synthetic 
je to replace the steel collet shank 
of the traditional type of drill chuck. 
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It is stated that twelve of the Rubber- 
Flex collets and three detachable arbors 
will handle a range of these operations 
which would require 300 of the ordinary 
single-purpose collets. 

The models now being produced are 
for multiple-spindle drilling machines. 
Plans are also under way for introducing 
the new collet in portable electric drills 
and hand drills. The Jacobs Manufac- 
turing Company, Hartford, Conn. 


Torque Wrenches 


The Jotee and the Joel are two torque 
wrenches developed originally for light 
precision assembly on aircraft. The 
Jotee is a ratchet-type torque wrench, 
constructed of solid aluminum. Preset 
at the factory to any torque within a 
range of 5 to 40 in./Ibs., it may be reset 
in the plant toolroom whenever assem- 
bly specifications change. The ‘Joel 
has the same range as the Jotee and is 
particularly adaptable to close assembly 
work. It is made in both the ratcheting 
and nonratcheting type of tool. 

The action of both tools is positive, 
releasing when the predetermined torque 
is reached. The tools are also recom- 
mended by the manufacturer for work- 
ing with plastics where damage to ma- 
terials from overtightening is likely to 
be high. 

Several improvements in the Jomi 
torque wrench are reported. All moy- 
ing parts pertaining to the torque-con- 
trol feature of the wrench now have ball 
bearings. With this wrench it is un- 
necessary to compensate for a frictional 
load. Variance caused by a variable 
friction load has been eliminated and so 
has the possibility of overtightening. 
Once set, the grip automatically breaks 
when the predetermined torque has been 
reached without the operator having to 
depend upon dials, clicks, or taps. The 
operator instantly sets the tool by turn- 
ing the guide to the desired micrometer 
reading on the barrel. The rubber- 
capped head has been discontinued and 
in its place is an all-metal head. Both 
the head and the handle are now made 
of heat-treated aluminum. 

The company is also introducing 
another wrench, Model 1600. This is 
an extra large, heavy duty wrench with 
a torque range from 700 to 1,600 in./Ibs., 
and a 1/2 in. standard drive. The 
Model 600, now called Model 750, has a 
torque range of 100 to 750 in.-lbs. and 
a 3/s in. standard drive. The JO 
Manufacturing Company, South Gate, 
Calif. 


Anchor-Type Lock Nut 


A new anchor-type lock nut is an- 
nounced for use in sheet-metal installa- 
tions where it is convenient or necessary 
to have the nut member held in place 
during assembly. The construction of 
this device consists of three parts: the 
lower half is a “‘carrier’” for the nut and 
is made of tempered spring steel with a 
“built-in” lockwasher; the upper half 
is also made of spring steel and keeps 
the third part, a plain square nut, con- 
tained within the assembly. Two 
spring ears project from the lower part 


= 

q  & 

- 


142 


AERONAUTICAL ENGINEERING 


4++4-} 4-44 4 
4 


+4 4—++44 


| 
+ ++ 44-44 +4 


RESILIENCE: 
HLDAMPENING 


SHOCK and VIBRATION continue to be 
"Engine Enemies No. |.'' But greater con- 
trol of these "enemies" is made possible 
by a "mechanical detective" known as 
the Oscillograph. 


Function of the Oscillograph is to “track 
down" the elusive characteristics of rubber 
and rubber-like materials compounded for 
engine mount specifications. 


Resilience measurements under both static 
and dynamic conditions are made with the 
Oscillograph. Determining the character- 
istics of engine mount materials narrows 
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anical Detective 
tracks down best rubber for engine mounts 


A 
The Yerzley Oscillograph is used by ORCO technicians 
for laboratory evaluation of engine mount materials. 
Typical test charts shown at left. 


down to a finer degree of accuracy. The 
search for the best compound to meet a 
given combination of conditions becomes 
almost a routine procedure. 


The Oscillograph is an example of the 
numerous types of modern equipment 
employed by ORCO technicians to meet 
exacting specifications for mechanical 
molded and extruded rubber and synthetic 
rubber parts and products for diversified 


industries. 


When YOU face a problem in rubber . . 
CALL "ORCO." 


INDIANAPOLIS WASHINGTON 


THE Onio RusserR LaomPany - Wiuoucnsy. Onvio 


BRANCHES: DETROIT NEW YORK © CHICAGO 
CLEVELAND 
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and are used to engage the sheet 
of metal to which the nut is to be at- 
tached. 

The part to receive the nut must be 
provided with two 5/39-in. diametrically 
opposed holes and spaced a specified 
distance from the center hole. The 
anchor-nut assembly is then merely 
snapped into place by hand, without the 
use of tools. The nut then “floats” 
freely with respect to the center hole to 
allow for alignment of subsequently 
assembled parts. 

The lock nut is credited with several 
main advantages: (1) It cuts the cost 
of assembly of the anchor nut to the 
sheet by eliminating the need for 
riveting or spot-welding the anchor nut. 
(2) It is removable. In case of damage 
to the threads, the new unit can be re- 
placed in seconds, whereas with spot- 
welded or riveted types considerable 
time is spent for such repair. (8) It 
“floats.” An important asset to any 
fastening device is its ability to align 
itself with the mating or attaching de- 
vice. (4) It is a lock nut and therefore 
can be used anywhere where there is 
vibration, without danger of the screw 
shaking loose. 

The device is available in !/,-in. size 
but other sizes are expected to be on 
the market in the near future. Kay- 
nar Manufacturing Company, Los An- 
geles. 


Cluster-Type Rocket Launchers 


Information about the cluster rocket 
launchers that gave the P-38L Lightning 
fire power comparable with a broadside 
from a destroyer’s battery of 5-in. guns 
has been released from military restric- 
tions. The Lightnings augmented their 
war accomplishments by utilizing the 
new explosive missiles to destroy pill- 
boxes, caves, and underground enemy 
fortifications. 

The rocket-launching device, installed 
as standard equipment, required no 
change in the plane’s wing. It also was 
added to hundreds of the fighters al- 
ready in battle service. An advance 
over previous launchers used on Allied 
fighters was a free-flight principle which 
permitted point-blank firing and assured 
greater accuracy of aim. The compact 
mounting of five rockets under each wing 
gave a greater concentration of fire 
power when rockets were projected in 
salvos. 

The most recent rocket launcher car- 
ried five projectiles. Rockets were 
hung on zero-type tracks arranged in a 
pattern that resembled an inverted tri- 
angle. Electrical controls for release 
permitted the pilot to fire two rockets— 
one from each cluster—simultaneously. 
Fired in salvos, rockets could be 
launched in pairs every tenth of a sec- 
ond. In !/2 sec. the entire load of 5-in. 
projectiles could be fired at any enemy 
Lockheed Aircraft Corpora- 
ion. 


Universal Lathe Angle Plate 


_ A universal angle plate for lathe use 
is designed to take the place of special 
jigs and fixtures ordinarily required for 


FROM THE INDUSTRY 


holding irregularly shaped work that 
cannot be chucked in the usual manner. 
Virtually a toolmaker’s angle plate 
mounted on an adjustable base for at- 
tachment to the face plate of a lathe, 
this lathe angle plate together with its 
accessories makes possible the precision 
machining of offset inside and outside 
diameters, bushing and die plates, 
irregular-shaped castings, and scores of 
other jobs, without the necessity of spe- 
cial fixtures. The angle plate is L- 
shaped with side face 5'/; in. by 4 in. 
and bottom face 5!/, in. by 5°/s in. It 
is mounted on a base provided with an 
adjustment screw and ground ways, and 
is fitted with gage points so that work 
can be accurately and quickly posi- 
tioned with size blocks or calipers. A 
straddle clamp with adjustable set 
screws is provided to tighten work 
against the bottom face of the angle 
plate. 


One of the accessories available with 
the angle plate is a fixture for holding 
plates. This device, which is particu- 
larly useful in machining bushing and die 
plates, consists of a box-like structure 
with a T-slot at the bottom for mount- 
ing on the angle plate. The side walls 
of the fixture are provided with holes 
spaced 1 in. apart, through which under- 
cut clamp pins can be positioned. When 
a plate is to be clamped in the fixture, 
the pins are located to fit the dimen- 
sions of the plate. Then by tightening 
the nuts on the back ends of the pins, 
the plate is drawn securely against the 
ground surface of the fixture. Once 
locked in place, the plate can be further 
positioned by using the adjustment 
screw on the angle plate, and “Jo” 
blocks at the gage points if extreme 
accuracy is desired. This work-holding 
fixture will hold rectangular, circular, 
and irregular-shaped plates up to 5 in. 
in width and 1 in. in thickness. One of 
the chief advantages of boring die plates 
by this method instead of with a jig 
boring machine is that tapered clearance 
holes can be more easily and accurately 
machined. 


Another accessory available with the 
angle plate is a large V-block and clamp 
designed to hold rounds up to 3 in. in 
diameter. It is attached to the base 
of the angle plate with T-bolts and can 
be positioned at any angle to facilitate 
the machining of eccentrics, diameters 
at offset angles, off-center holes, multi- 
ple-angle holes, etc. 


The third available accessory is a 
special indexing head that is also at- 
tached to the angle plate by means of T- 
bolts. It can be secured in any position 
on the angle plate and is- particularly 
useful in positioning work for radially 
spaced machine operations. The in- 
dexing head consists of a spindle or hub 
supported horizontally by a sturdy base. 
A flange at one end of the spindle is 
provided with a projecting pin designed 
to fit into a ring of holes in the base that 
are spaced at 15° intervals. With this 
indexing head, facing, boring, turning, 


etc., can be performed at intervals of 15° . 


or any multiple of 15°. 
ucts, Inc., New York. 


Madco Prod- 


143 


“Canning” Surplus Goods for 
Preservation 


The development of aluminum “bar- 
riers,” some of which “breathe” through 
a drying agent and others are hermeti- 
cally sealed, has resulted from experi- 
mental contracts with the Ordnance 
Department of the Army for the preser- 
vation of guns. It has been determined 
that by such methods all sorts of manu- 
factured articles and materials can be 
stored in the open for many years with- 
out rust, corrosion, or deterioration. 

By eliminating the necessity for ware- 
housing, this development solved one 
of the problems confronting those in- 
terested in the storage of surplus war 
material, permitting the storage of 
“canned materials” in the open on 
Government reservations or other open 
spaces owned by private concerns. 

The new scientific ‘‘canning” process 
is expected to be a boon to exporters 
and importers in the shipping and out- 
door storage of valuable stocks. Not 
only can the contents be protected 
against any climatic or weather condi- 
tions, but a great saving can be effected 
over extended periods through eliminat- 
ing warehousing costs, as well as through 
weight-saving over heavy wood crating, 
thereby cutting shipping costs. Alumi- 
num is used because of its resistance to 
corrosion, its lightness of weight, and be- 
cause surplus stocks and manufacturing 
potential are available. 

One of the most interesting of the 
Martin devices is called the “balanced 
pressure barrier.” The big can, now 
being modified to fit field guns, actually 
“breathes” away moisture. At night 
and under cloudy conditions, the barrier 
‘inhales” air through a screen of silica 
gel. In sunlight it ‘“exhales” air 
through the gel, drying and reactivating 
the desiccant automatically. Acceler- 
ated tests of this process give a promise 
that the contents can be protected with- 
out maintenance for many years. . 


The “canning” of industrial presses 
and machinery, engines, motors, in- 
struments, communications equipment, 
typewriters, office equipment, wire, and 
all sorts of electrical assemblies and 
other items in excess of normal con- 
sumer needs offers a further opportunity 
for utilizing  aircraft-manufacturing 
facilities. The Glenn L. Martin Com- 
pany. 


Model 228 Passenger-Cargo Transport 


A new  passenger-cargo transport 
plane, specifically designed for use by 
air lines on routes where passengers are 
not always at a maximum and where 
smaller landing fields are a part of a 
“short-trip” system, has been desig- 
nated Model 228. In many respects a 
“little brother” of the Model 202, the 
Model 228 has a passenger capacity of 
26 and a weight of 28,500 Ibs. Its 
fuselage measures 68 ft. 8 in. It is a 
low-wing, twin-engined monoplane, fea- 
turing all-metal construction, full canti- 
lever wing and tail surfaces, semimono- 
coque fuselage, and fully retractable 
tricycle-type alighting gear. Wings, 
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It’s an old idea that 
gave bullet-like 
speed and climbing 
power to the jet- 
propelled airplane. 


As a motivating force, the basic prin- 
ciple of jet propulsion dates back 
hundreds of years—but it took mod- 
ern skill and ingenuity—it took the 
finest of materials—to produce a 
practical jet engine. 


Important among these materials are 
Republic Electric Furnace Steels, in- 
cluding Enduro Stainless Steel. These 
alloys permit the use of temperatures 
which would warp or oxidize less 
resistant materials. They are used, 
also, to insure safety in the shaft con- 
necting the impeller and turbine. 


Thus, Republic Electric Furnace Steels 
have helped make possible another 
important development—just as they 
can be employed to improve quality, 
increase salability and reduce manu- 
facturing cost of YOUR present and 
prospective products. 


Because they are “targeted” by the 
close control possible only in elec- 


ENGI 


tric furnace me!ting, these steels hit 
narrow specification marks every 
time. Because they are as CLEAN and 
SOUND as steel can be made, they 
insure against hidden inclusions. 
And because they are consistently 
UNIFORM in physical, chemical, 
hardenability and performance val- 
ues, they enable menufacturers to 
obtain full benefits from mass pro- 
duction methods. 


Nothing is too good for your prod- 
uct, if it will make your product better 
or cut costs. That’s just what Repub- 
lic Electric Furnace Steels have done 
for others. Let us tell you what they 
can do for you. 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division e Massillon, Ohio 
GENERAL OFFICES e CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17,N.Y. 


Jet-propelled P-80 


NEERING REVIEW—NOVEMBER, 1945 


“Shooting Star” {U. S. Army Air Forces Photo} 


—and what makes it go 


Air, as cold as 75° below zero, enters the en- 
gine, is compressed by the impeller and 
whipped into the combustion chamber where 
fuel burns fiercely. Pressure is increased by 
the action of the impeller and the combus- 
tion increases the temperature to 1500° and 
higher. The terrific blast thus created spins 
the turbine at thousands of revolutions per 
minute, then rushes out the jet exhaust to 
give forward thrust to the plane. 


ELECTRIC FURNACE STEELS 
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landing gears, tail surfaces and most of 
the fuselage are identical and inter- 
changeable with those of the 202. 

Model 228 is especially designed to 
provide a plane that would answer the 
air-line operators’ problem of the ‘‘short 
haul” low-traffic-density routes. 
The plane’s low operating costs, plus its 
ability to operate from small fields, pro- 
vides transportation facilities at the low 
hourly costs required to show a profit for 
this type of operation. 

Affording all the convenience © of 
larger planes, the interior arrangement 
provides for a pilot’s compartment, with 
the pilot and copilot seated side-by-side, 
a luxurious passenger compartment, a 
large cargo compartment, ample storage 
space for luggage adjacent to the en- 
trance way, buffet facilities for hot food 
service, and a spacious lavatory. 

The Model 228 is equipped with 1820- 
type Wright Cyclone engines, capable of 
1,425 hp. at take-off. Because of its 
design and power, it is said-that the 
plane can operate from landing fields 
that afford less than the 3,500-ft. run- 
ways required for the larger 202. It has 
a minimum turning radius of 60 ft. and 
lands at approximately 70 m.p.h. 

Major consideration was given to ease 
of maintenance in designing the new 
plane, with particular attention paid to 
installation of such equipment as power 
plants, instruments, radio, and others 
requiring periodic changes, so that these 
items can be removed and replaced with 
a minimum loss of time. Adequate in- 
spection covers have been included in all 
surfaces and other locations where fre- 
quent inspection is required. Wherever 
practical, left-hand and _ right-hand 
assemblies have been designed to be 
interchangeable. 

General dimensions are as follows: 
span, 92 ft. 9 in.; length, 68 ft. 8 in.; 
height over tail, 3-point position, 24 ft. 
10'/. in.; maximum fuselage cross sec- 
tion, 9 ft. 8in.; span of tail, 36 ft. 6 in.; 
mean aerodynamic chord, 120.2. in. 
The Glenn L. Martin Company. 


Services of M.I.T. Radiation 
Laboratory Revealed 


Most of the radar used by the armed 
forees had its origin in the Radiation 
Laboratory of the Massachusetts Insti- 
tute of Technology, where 3,800 mem- 
bers worked in secrecy on research and 
development of this equipment. Now 
the restrictions imposed by military 
secrecy have been lifted and the story of 
the Radiation Laboratory has been 
made available to the public. 

Operating its own plant and its own 
airport at Bedford, Mass., on loan from 
the Army Air Forces, and with field 
stations scattered at many points over 
the United States and both sides of the 
world, the Radiation Laboratory began 
in November, 1940, in a few rooms 
assigned to it at M.I.T. The task as- 
signed to the Radiation Laboratory 
when it was founded was the develop- 
ment of microwave radar—that is, radar 
working on higher frequencies than had 
ever been used before. In addition to 
research and coordination, the Radia- 
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tion Laboratory early began to act as 
its own manufacturer, building small 
numbers of radar sets of its own design 
in emergency cases where there was not 
time for manufacturers to tool up for 
large-scale production. A single radar 
set of a type based on the ground and 
having extremely high power was an im- 
portant factor in spotting buzz-bombs 
so that fighters could shoot them down. 
This same high-power radar was also 
useful in enabling effective ground con- 
trol of tactical fighters and bombers. 

In the summer of 1942, the Labora- 
tory’s ‘‘sea-search” radar (the offshoot 
of the first night-fighter set) was patrol- 
ling the Atlantic in United States and 
British planes. Production sets result- 
ing from it are credited with 50 per cent 
of the destruction of enemy submarines 
in the Atlantic. 

During 1943, a laboratory branch was 
established in England, to provide closer 
liaison with the British on an important 
radar set using both British and Ameri- 
can parts. This British branch was 
soon closely linked with the U.S. Army 
in England, and later on the Continent, 
largely through the efforts of other 
Radiation Laboratory personnel at- 
tached to top commanders as repre- 
sentatives of the office of the Secretary 
of War, to advise on the operational use 
of radar. 

One of the peacetime commercial uses 
of radar is the system called G.C.A. 
(Ground Controlled Approach). The 
system comprises two complete radar 
systems. With one, the operators 
search the zone surrounding the airport 
by means of radar scopes showing a 
map-like presentation, directing the air 
traffic approaching the field into the 
sector scanned by the second system. 
This system, a high-precision radar, 
giving practically continuous informa- 
tion about the plane’s position, is used 
by the final controller to guide the pilot 
down the glide path. One precision 
indicator shows the height of the plane 
and of all ground obstacles along the 
path, so that the plane can be kept a 
safe distance from buildings, towers, or 
hills; the other shows the plane’s lateral 
position with respect to the runway. 

Of the five-man operating crew, two 
at the scopes can select communications 
channels in all aircraft bands to direct 
traffic, and the final controller, at indi- 
cators showing error in azimuth and 
elevation from the correct glide path, 
also has complete radio facilities. 
Flanking the final controller, two track- 
ers follow the course on the special pre- 
cision indicators, and supply him with 
azimuth, elevation, and range data. 
The control and tracking procedure is 
easily adjusted to fit the flight charac- 
teristics of any aircraft type, fighters, 
bombers, cargo planes, or commercial air 
liners being handled equally well. 

Teamed with early-warning systems, 
radar beacons, and other radar sets for 
the general surveillance of air traffic, 
G.C.A. can provide widespread ground 
control of aerial navigation. Such a 
combination of equipment makes possi- 
ble the first true all-weather airway, on 
which flights will operate on schedule 
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with safety, despite weather that may 
require, negotiating the entire journey 
without sight of the ground. Massa- 
chusetts Institute of Technology. 


New Parts-Cleaning Machine 


A portable type parts-cleaning ma- 
chine agitates the cleaning fluid by air 
pressure only. Designed especially for 
use in automotive and other repair 
shops, this new Parko unit is intended 
to remove grease, grime, and carbon 
from carburetors, fuel pumps, tools, 
electrical parts, instruments, etc., in a 
few minutes. No heat is required. 

Two systems of cleaning are com- 
bined in the one unit. Large parts to 
be cleaned are placed in the tank and 
the cleaning solution is agitated by 
means of air pressure. The air is dis- 
pelled from a series of holes in a pipe 
which runs lengthwise at the bottom of 
the tank. 

Small parts such as screws, washers, 
etc., are placed in the round basket and 
soaked in the solution for a few minutes. 
The basket can be revolved by hand. 
After the parts have been cleaned, the 
rack is placed on an attached drainshelf 
which drains the solution back into the 
tank for re-use. Parts are then blown 
dry by means of the air gun and rinsed 
with water or petroleum spirits. 

Tank-Solve, a cleaning solution, was 
compounded especially for use with 
this machine. Based on a formula of 
the nonevaporating type, it is credited 
with effecting a 50 per cent saving in 
solution costs because it can be used re- 
peatedly. Park Chemical Company, 
Detroit. 


Eight-Purpose Drawing Device 


An all-purpose drawing and measur- 
ing device is accurately designed and 
mathematically calibrated to serve as a 
square, dividers, protractor, triangle, 
ruler, compass, French curve, and miter. 
The Parva-graph, made of transparent 
plastic, consists of two parts: a com- 
bination square and a removable miter 
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Parva Products Company's transparent plastic 
drawing device. 
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8090 Ibs. pressure...no leaks” 


* From Underwriter’s Laboratories’ Report No. 42C649 
... When 4” steel Superseal fittings, made up with steel 
tubing, were subjected to pressure tests, no leakage 
occurred. At 8090 Ibs. pressure the steel tubing split 
at a point away from the fittings. 


SUPERSEAL 
Flared Tube Fittings 


provide leakproof joints even under 
maximum vibration and pressure 


Check these other features 


V Long 10° Tapered Cone 
provides greater seating 
area for tubing flare. 


VNo Shearing Action to in- 
jure the tubing at the point 
of flare when the nut is 
tightened — instead the tub- 
ing is actually strengthened. 


V all Tubing Easily Flared 
to Superseal’s 10° angle... 
production flaring of 
welded steel tubing in one 
operation. 


V inside Diameter of Tub- 
ing uniformly maintained 


. no obstructions at the 
joint. 


V tubing Bends can be 
made close to the fitting. 


V Materials . . . Stocked in 
steel. Malleable iron, brass, 
aluminum or alloys on spe- 
cial order. 


Parkerized and Wax 
Coated... 
resistant. 


corrosion- 


V Underwriters Approved 
for all hazardous gases and 
liquids. 


Write for Catalog 3-R 


company 


Superseal Division, Providence 1, R. I. 


GRINNELL 


e 
WHENEVER IS INVOLVED | 


ENGINEERING 


Fairbanks-Morse 


REVIEW—NOVEMBER, 1945 


Test engineer's observation 
post outside an individual 
engine test cell shows the 
Fairbanks-Morse Scale and 
the gauges which measure 
engine performance. 


PLANE ENGINE TESTING 


Turre can be no chances taken with 
aircraft engines. Before they’re mounted, 
they must be tested for developed power, 
heat, and gas and oil consumption. 


Doing the latter job at Continental 
Motors is a battery of Fairbanks-Morse 
Fuel Test Automatic Dial Scales. 


Fairbanks-Morse Scales can do an 
accurate job for you, too. Their depend- 
ability and simplicity of design are 
backed by more than 100 years of scale- 
building experience. Fairbanks, Morse & 
Co., Fairbanks-Morse Bldg., Chicago 5, 
Illinois. 


A name worth remembering 


Diesel Locomotives * Diesel Engines + Generators 
Motors * Pumps * Scales * Magnetos + Stokers 
Railroad Motor Cars and Standpipes + Farm Equipment 
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arm which can be mounted on the 
square through either of two mounting 
holes. A wing nut locks the miter arm 
at any desired position. By varying 
the position of the miter arm, angles of 
any degree can be formed, and right- 
angle triangles can be made with acute 
angles of any degree desired. By re- 
moving the miter arm entirely and using 
it as a radius, circles can be scribed from 
1/,in. to 14in.indiameter. The Parva- 
graph may also be used to square lum- 
ber, to scribe a line on a board as a 
guide for rip-sawing, and to miter a 45° 
angle off the protractor in three posi- 
tions. It can be locked in the 45° posi- 
tion by driving a pin into the drawing 
board through two small holes provided 
for that purpose in the combination 
square and miter arm. Parva Products 
Company, West Haven, Conn. 


Circuit Relay 


The LMR Series is announced as a 
standard-type plate circuit relay de- 
signed to meet the demand for a high- 
grade, medium-cost relay in both single- 
and double-pole contact arrangements. 
The relay is built in two sizes: _ single- 
pole relays are 21/4 in. long, 23/s in. high, 
and 1%/s in. wide. Double-pole types 
are 2!/,in. long, 23/s in. high and 2!/¢ in. 
wide. Mounting dimensions are two 
tapped holes, 6-32 thread, 1%/,. in. 
center to center. 

These plate circuit relays are con- 
structed with extra large coils that 
make them sensitive enough to give good 
contact pressure at low current values. 
Standard adjustment is approximately 
0.1 watt for the single-pole types and 
0.2 watt for the double pole, although 
lower values can be obtained when 
necessary. Coils on the LMR (except 
on special order) are random wound on 
insulated bobbin, impregnated with 
baked varnish insulation. 

LMR relays are available in six con- 
tactarrangements: single-pole, double- 
throw; single-pole, single-throw, nor- 
mally open; single-pole, single-throw, 
normally closed; double-pole, double- 
throw; double-pole, single-throw, nor- 
mally open; double-pole, single-throw, 
normally closed. Potter & Brumfield 
Manufacturing Company, Inc., Prince- 
ton, Ind. 


New Method of Determining Iron 
Content of Aluminum Alloys 


A speedy, more accurate method of 
determining the iron content of alumi- 
num alloys has been introduced. The 
method is based on the color reaction 
between iron and orthophenanthroline, a 
reagent that turns orange when it unites 
with iron. Besides being faster, the 
new method is credited with being more 
accurate—accuracies of +0.05 per cent 
are possible—and requiring considerably 
less skill on the part of the technician, 
making it practical to assign ordinary 
laboratory workers to the test. Com- 
pared with the 2-hours’ testing time 
needed for the usual method of deter- 
mining the amount of iron in an alumi- 
num alloy by means of potassium per- 
Manganate titration, the new process 


FROM THE INDUSTRY 


takes 20 min. and can be employed by 
almost any laboratory worker. 

Aluminum to be tested is dissolved in 
a dilute solution of hydrochloric acid 
and a reductant is added. There is an 
almost complete absence of interfering 
ions, those which do not appear being 
eliminated by filtering. The sclution, 
containing an excess of orthophen- 
anthroline, turns orange. The intensity 
of the color indicates the amount of iron 
present in the sample of the alloy tested: 

Final determination of the proportion 
of iron present in the alloy is made 
photometrically. A Coleman Universal 
Spectrophotometer or other similar 
instruments may be used. The wave 
length that produced the maximum 
absorption was found to be at 4,900 A. 
Measurement of the light passing 
through the orange-colored solution and 
comparison with a standard quickly 
indicates the amount of iron present in 
the alloy. Ranger Aircraft Engines 
Division, Fairchild Engine and Airplane 
Corporation. 


Multi-Scale Monocular 


The outstanding feature of a new 
optical instrument, known as the Multi- 
Scale Monocular, is that it provides the 
means to measure and compare small 
objects with the aid of a highly corrected 
six-power optical system and six select- 
able scales, all of which are incorporated 
in the instrument. Making the instru- 
ment especially desirable in the ex- 
amination of abrasive surfaces, the 
optical arrangement projects the scale 
selected in the plane of the object to be 
observed, without the scale itself being 
in contact with the surface under obser- 
vation. The scale desired for a particu- 
lar measurement can be brought into 
the field of view by simply turning the 
outer rim of the eye cap. The circular 
field of view, having a diameter of 1 in., 
is automatically in focus when the 
instrument stands on its base, The 
scales appear in the field of view as 
brightly illuminated markings, super- 
imposed upon the surface under ex- 
amination. Because of its convenient 
size (height 2'/2 in., diameter 21/, in.) 
combined with its relatively light weight 
(7 oz.) the instrument is adapted to a 
wide variety of uses, including examina- 
tion and inspection of textiles, finishes, 
surfaces, and textures. Since the in- 
strument provides with equal facility 
means for comparison as well as meas- 
urement, its wide versatility makes it 
useful in a practically unlimited number 
of fields where inspection, measuring, or 
comparison is, or should be, done under 
magnification. Ray Control Company, 
Pasadena, Caiif. 


A.C. and D.C. Magnetic Relays 


A new line of single- and two-pole a.c. 
and d.c. magnetic relays for industrial 
and electronic application is now being 
produced. The ratings are 10 amp. at 
24 volts d.c. and 110 volts a.c.; 5 amp. 
at 220 volts a.c.; and 1-hp., single-phase, 
110 and 220 volts a.c. Contact ar- 
rangements are single- and double-pole; 
normally open, normally closed, and 
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double-throw. 
tacts are used. 

The armatures are self-aligning. All 
wiring terminals are accessible from the 
front. The single- and two-pole a.c. 
and d.c. relays have identical bases for 
interchangeability in mounting. The 
relays may be mounted either from the 
front or rear. 

All these relays are available in the 
open type or with sheet steel, general 
purpose enclosures. R-B-M Manu- 
facturing Company, Division of Essex 
Wire Corporation, Logansport, Ind. 


Silver-to-silver con- 


Ryan FR Fireball Fighter 


The Ryan FR Fireball, Navy fighter 
plane, uses a combination of reciprocat- 
ing and reaction power units for propul- 
sion. It was developed to meet the 
Navy’s need for a high-speed, maneu- 
verable, fast-climbing fighter for opera- 
tion from carriers, and was in produc- 
tion before the end of the war but was 
not employed in combat. 

The power combination is a Wright 
Cyclone radial engine with a three- 
bladed propeller at the front, and a 
General Electric thermal jet propulsion 
engine at the rear. Maximum perform- 
ance is obtained when the two engines 
are used in combination but the airplane 
can be operated on either the conven- 
tional or the jet engine independently. 

The Fireball is a low-wing, single-seat 
monoplane with a tricycle landing gear. 
The air intakes for the jet unit are in 
the leading edge of the wing near the 
fuselage. The jet unit itself is enclosed 
in the after section of the fuselage, with 
the jet exhaust opening under the tail. 
Both engines are completely enclosed 
and all air scoops for the forward engine 
are within the engine cowling. 

The cockpit is loeated slightly forward 
of the leading edge of the wing, giving 
the pilot great range of vision. A 
jettisonable plastic canopy covers the 
cockpit and is designed to be deflected 
from the plane by the air stream when 
the emergency release is used. An 
oxygen system for high-flying and 
equipment to service the pilot’s anti- 
blackout suit are provided. The in- 
strument panel is equipped with sub- 
dued red lighting for night flying. 

Placement of the cockpit ahead of the 
wing edge gives the pilot an unusual 
range of vision. He can look straight 
ahead without interference from the 
nose, or look down directly under the 
wings. Because of the improved for- 
ward vision, it is possible to keep the 
number one arresting wire in View over 
the nose until the plane has nearly 
reached the “‘cut’’ position before set- 
tling down on the deck. 

Armament of the FR consists of four 
0.50-cal. machine guns, each supplied 
with 300 rounds of ammunition. The 
guns can be serviced when the wings are 
folded. Two 1,000-lb. bombs can be 
carried under the wings, and detachable 
rocket-mounting posts may be installed 
under each outer panel. Steel armor 
plate and laminated bullet-resistant 
glass in the windshield front panel pro- 
tect the pilot. 
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“SUCCESSFUL PICK-UP OPERATIONS,” states All American Aviation Corporation, 


“frequently mean flying at altitude and visibility minimums which actually represent instrument conditions. Minimum 


interruption of service plays an important part in Pick-Up operations as well as other types of airline operations.” 

Building a record of 92% completed schedules through some of the most treacherous flying country in the United States, 
blazing the trail for other Pick-Up operations, All American Aviation has relied many times on the complete high quality 
instrumentation of their Pick-Up planes to bring pilot, cargo and ship through safely. Kollsman accuracy and dependability 
can be one of your greatest assets, too. Be sure to write for the Kollsman Aircraft Instruments catalog. It is packed with 
facts and specifications to help you select the instruments to provide safe, all-around-the-calendar flight. Address: 


Kollsman Instrument Division, Square D Company, 80-08 45th Avenue, Elmhurst, New York. 


KOLLSMAN AIRCRAFT INSTRUMENTS 


PRODUCT OF 
SQUARE J) COMPANY 


ELMHURST GLENDALE, 


NEW YORK CALIFORNIA 
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Rated at 1,350 hp., the nine-cylinder 
Wright Cyclone model R1820 engine’s 
output can be increased by water injec- 
tion. Itis reported to weigh less than 1 
lb. per hp. and has forged cylinder 
heads, ‘‘W”’ fins, and a two-stage super- 
charger. Its fuel economy makes pos- 
sible a maximum range of 1,500 miles 
(with droppable tanks), cruising at 207 
m.p.h. At full throttle, the reciprocat- 
ing engine alone gives the plane a speed 
of 320 m.p.h. It is fitted with a Curtiss 
Electric full-feathering, three-blade, con- 
stant-speed propeller. The General 
Electric-designed I-16 thermal jet engine 
alone is stated to be able to propel the 
plane at approximately 300 m.p.h. 
Ryan Aeronautical Company. 


Cylindric Plug Gage 


A recent addition to a line of precision 
tools is the Dubl Duty cylindrical plug 
gage. This gage has a light aluminum- 
alloy collet-type handle that firmly posi- 
tions a set of wire-type cylindric plug 
gages. The type of handle enables the 
user to reverse the gage member after it 
has worn under the allowable limit and 
take full advantage of the unused gaging 
surface that was formerly in the handle. 
Thus the durability of the gage is in- 
creased and the cost per hole gaged is 
lowered. There are no tapers, no drift 
pins, and no split handles. 

Components are made of high-grade 
tool steel, hardened, ground, plated, and 
lapped, supplied from stock in a size 
range of '/;, in. to 1 in. in increments of 
1/,in. Made to a commercial Y toler- 
ance, limits are established at +0.0005 
from the basic figure. Schrillo Aero 
Tool Engineering Company, Los Ange- 
les. 


Close-Tolerance Instrument for 
Inspecting Fuel-Injection Devices 


By the use of a new high-amplification 
Precisionaire, tolerances held accurate 
to millionths of an inch in grinding, 
lapping, superfinishing, inspection, and 
assembly have been applied to quantjty 
production. 

When it was decided to use direct fuel 
injection of high-octane gasoline in the 
engines of certain aircraft, unusual pro- 
duction and inspection problems de- 
veloped at the Eclipse-Bendix plant at 
Elmira, N.Y. In manufacturing these 
fuel-injection devices in large quantities 
with the necessary close tolerances, 
clearances in this assembly had to be 
controlled so that the permissible varia- 
tion of either the hole or the cylindric 
plunger was ten-millionths of an inch— 
+().000005 in. 

The development of a high-amplifica- 
tion Precisionaire provided the solution. 
This flow-type air gage could readily be 
applied to accurate measurement of 
either internal or external dimensions to 
the tolerances required with gaging 
speed and easé of reading that would 
permit quick checks of taper, bell- 
mouth, roundness, and size. 

In this extensive application more 
than 200 gages were used, with a re- 
quired duplicate performance within 
three-millionths of an inch. It. was 
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necessary to calibrate master ring gages 
mounted in nonconductive brackets to 
prevent thermal expansion and incor- 
rect readings caused by the inspector’s 
handling of the rings. These masters 
were then used to check all the air gages 
used throughout the grinding, lapping, 
and inspecting phases of production. 
The machine operator would use the 
Precisionaire to check the condition of 
the hole and determine what corrective 
adjustments might be required for fin- 
ishing the hole to straightness within 
limits. During manufacture the parts 
were inspected at four successive stages. 
A single measurement was determinable 
in less than 2 sec. after the part had been 
positioned at the location where the 
measurement was desired. 

In order to minimize part losses in 
grinding and finishing, 16 size classifica- 
tions, each five-millionths of an inch 
apart, were established, permitting a 
total range of part diameters eighty 
millionths wide. It was still necessary 
at any size step that the part be round 
and straight within the ten-millionths 
limit. However, it became possible for 
the grinding machine operators to cor- 
rect parts found to be out of tolerance 
by discovering the error while the part 
was still in the machine and grinding to 
a size class several steps larger. Those 
parts that were found to be out-of-round 
in excess of ten-millionths, or that were 
tapered, were in most cases salvaged by 
corrective lapping. The Sheffield Cor- 
poration, Dayton, Ohio. 


Diamond Dresser for Multirib 
Grinding 


Many single-point thread grinders 
can now be converted to multiribbed 
wheel work by means of a new semi- 
automatic diamond dresser. The 
maker states that in single-point or 
single-rib grinding, the one rib must 
bear the entire load, whereas the load is 
divided among all the ribs of the multi- 
grooved wheel. 

The Sheffield Semi-Automatic Dia- 
mond Dresser is mounted between cen- 
ters of the grinder and is actuated by 
the driving pin on the face plate. A 
precision ground cam for the required 
pitch is mounted upon an accurately 
ground and lapped spindle and controls 
the movement of a suitable diamond. 
The reciprocating movement of the 
diamond in conjunction with the uni- 
form lateral motion imparted by the 
leadscrew results in the desired wheel 
profiling action. 

This precision dressing device is 
recommended by the manufacturer for 
use on (a) work demanding long lengths 
of thread and where the breakdown of a 
single point wheel necessitates making a 
number of passes; (b) thread gage 
grinding for elimination of thick first 
and last threads; (c) maintenance of 
minimum lead variation; (d) all fine 
pitch threads over 32 threads per in.; 
(e) where the wheel is to be dressed at 
the required helix angle; and (f) where 
it is desired to traverse grind and the 
sharp corner and small radii exceed the 
limits of crush dressing. The Sheffield 
Corporation, Dayton, Ohio. 
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Big Bomber “‘Civilianized” 


The British aircraft industry con- 
tinues to adapt its productive capacity 
to the speedily changing conditions of 
the day. Aircraft that have proved 
their worth in war are being converted 
to peacetime pursuits, the latest to 
undergo such a change being the Short 
Stirling. 

This four-engined bomber is being 
converted into a passenger and freight 
transport. Loaded to 70,000 lbs., it can 
carry a pay load of 18 passengers and 
their baggage (equivalent to 3,960 lbs.), 
1,300 lbs. of freight and 3,600 lbs. of 
mail (a total of 8,860 lbs.) a distance of 
1,300 statute miles at a speed of ap- 
proximately 207 m.p.h., leaving a fuel 
reserve for a further 2!/, hours’ flying. 

There are nine passenger seats on 
each side of the lined and soundproofed 
cabin. The cabin is lighted by roof 
lighting and each passenger has a sepa- 
rate reading lamp. The windows be- 
come curtained portholes and a light 
luggage rack runs the length of the com- 
partment on both sides. Immediately 
aft of the passenger compartment is a 
wardrobe and aft of that a galley with 
vacuum flasks and other kitchen equip- 
ment. Still further to the rear are two 
lavatories, each with a washbasin and 
mirror. 

The freight compartment, which has a 
capacity of 124 cu.ft., is in the nose. 
Passengers’ baggage is stowed in a space 
between the main plane spar frames. 
Mails are carried in the bomb cells in 
specially designed containers. A maxi- 
mum of 24 containers can be loaded. 

Passengers enter through a door on 
the port side of the fuselage, but when 
the Stirling is used for freight only load- 
ing is through a large hatch on the star- 
board side. 

Power comes from four Bristol Hereu- 
les XVI air-cooled, sleeve-valve radial 
engines, each of 1,600 hp., driving three- 
bladed, full-feathering de Havilland 
propellers. When loaded to 60,000 
lbs., the new transport can clear a 50-ft. 
obstruction in 1,000 yards from the start 
of its take-off run, and with a total 
weight of 70,000 lbs. can climb at the 
rate of 650 ft. per min. from sea level, 
using maximum climb power, and at 470 
ft. per min. on maximum weak-mixture 
cruising power. Its dimensions are: 
span, 99 ft. 1 in.; length, 87 ft. 3 in.; 
height, 22 ft. 9 in. 

The addition of the Stirling brings the 
number of British four-engined air 
transports now available or under con- 
struction to ten. Some of these trans- 
ports will be built in two separate forms, 
one for passengers, the other for freight. 
The Society of British Aircraft Con- 
structors, Ltd. 


Great Britain's Output of War Planes 
evealed 


Gradually the story of the growth in 
output of the British aircraft industry is 
being unfolded. It is now revealed that 
from September, 1939, until the end of 
the war in Europe, the total production 
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Solve problems in... 
PRECISION VIBRATION 


Are you taking advantage of the most ad- 
vanced design methods in handling your re- 
mote control problems? 

Simmonds Push-Pull Controls, developed to 
meet exacting aircraft standards, are being 
increasingly specified by industrial engineers 
in many fields. More than half a million 
Simmonds controls are today giving rugged, 
trouble-free service in installations that require 
the ultimate in accuracy—eliminating awkward 
pulley-and-cable and rod-and-bellcrank set-ups. 
Especially successful in solving problems involv- 
ing vibration and difficult contours. A wide vari- 
ety of accessories and fittings make Simmonds 
controls adaptable to many purposes. 

Let Simmonds engineers help solve your re- 
mote control problems. There is no obligation. 


Send Your Control Problems to 
Simmonds Control Headquarters 


aimmond 


Let Simmonds Analyze Your Control Problem ; 
Simply submit the basic requirements, as follows: . 
| 


What does the control operate? 

LOAD: Compression (Ibs.) Tension (Ibs.) 
VIBRATION CHARACTERISTICS 
TEMPERATURE CONDITIONS 

PRESENT SYSTEM 

FLEXIBLE OR RIGID HOUSING? 


Make sketches of top and 
side views of installa- [14 
tion. Use regular graph 
paper and indicate unit 
of measure. 


OTHER SIMMONDS PRODUCTS: 
Pacitor (Electronic) Fuel Gauges — Spark Plugs 
Hydraulic Accumulators — Automatic Engine Controls 
Aneroid Capsules — Chr tric Radiosondes 
Fasteners and Clips of Specialized Design 
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U SA f UNITED STATES AIRCRAFT INSURANCE GROUP 


America’s 


Strongest Source of 


Aviation Insurance 
* 


THE U. S. GROUP 


* 


Comprising 62 Leading 
American Owned 
Stock Companies 


“CINITED STATES AVIATION CINDERWRITERS 


INCORPORATEQ 


NATION ATLANTA 
80 JOHN STREET Sa CHICAGO 
NEW YORK, N. Y LOS ANGELES 


Darnell Casters 


and E-Z ROLL WHEELS 


@ Save Money, 
Floors, Equipment 
and Time by using 
DARNELL Casters 
and Wheels... Al- 
ways dependable, 
these low-cost 
floor protection 
products have 
been made to give 
you a long life of 
efficient, trouble- 
free service. 


FREE 


DARNELL CORP. LTD 
LONG BEACH 4 CALIFORNIA 


60 WALKER ST NEW YORK 13 NY 
36 N CLINTON CHICAGO 6 Iit 
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of British factories was 125,000 air- 
planes, of 220 different type designa- 
tions. 

More impressive than this figure is 
that relating to the expansion of the 
industry—from an average of 730 planes 
3 month in the first four months of the 
war, to 2,435 a month in 1944. The 
output shown by numbers does not re- 
fect the total expansion, because in 1940 
the production of small trainer aircraft 
constituted no less than 34 per cent of 
the entire output, while in 1944 these 
types made up only 14 per cent of the 
total figure. Production of heavy bom- 
bers, nil in 1939, made up only 0.27 per 
cent of the 1940 total aircraft output, 
while in 1944 heavy bombers accounted 
for no less than 9.7 per cent. 

At the peak period in 1944, the total 
number of persons employed in the air- 
craft industry was near the 2,000,000 
mark, engaged in the manufacture of all 
types of aircraft, heavy bombers, me- 
dium and light bombers, fighters, naval 
aircraft, trainers, general reconnais- 
sance, air-sea rescue and other types, 
engines, and all types of accessories and 
spares. 

Figures for engine production have 
not yet been disclosed. Measuring pro- 
duction by horsepower, output was five- 
and-a-half times greater than in the first 
12 months of the war. Recently, the 
Rolls-Royce company revealed that 
during the war years ne fewer than 
150,000 Merlin engines had been pro- 
duced and that production in 1943 was 
nine times that of 1939. This is but one 
company, whose production of engine 
spares increased elevenfold in the same 
period. 


The repair of aircraft during the war 
period absorbed a large proportion of the 
capacity of the industry and although 

res are not complete, not having 
been recorded until the spring of 1940, 
it can now be stated that 80,000 air- 
planes were repaired and put back into 
service, four for every six new aircraft 
put into service. In one year, 18,000 
aircraft underwent major repair and 
were returned to the combat lists, the 
average time for repair being 8 weeks per 
casualty. 

An idea of the production of Great 
Britain’s combat aircraft may be gath- 
ered from the manufacturers’ own 
figures. These show the following out- 
put for the various types: Spitfire, 
21,000 (including Seafires for the Navy 
and 305 Spitfires built before the war); 
Hurricane, 14,000 (including 1,500 built 
in Canada); Wellington, 11,391; An- 
son, 10,000; Lancaster, 9,000; Halifax, 
6,000; Mosquito, 6,000; Beaufighter, 
5,650 (including 250 built in Australia) ; 
Blenheim, 5,400; Oxford, 5,000; Sword- 
fish, 2,399; Beaufort, 2,200 (including 
700 built in Australia); Battle, 1,160; 
Bolingbroke, 700 (all built in Canada); 
Fulmar, 650. 

Sir Stafford Cripps, when Minister of 
Aircraft Production, gave some interest- 
ing facts and figures regarding the pro- 
duction of large aircraft in Great Brit- 
ain. He stated that, at peak output, 
the Handley Page Halifax four-engined 

mber was being made in no fewer than 
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41 factories and dispersal units, aggre- 
gating between 7,500,000 sq.ft. of pro- 
ductive area and employing 51,000 men 
and women workers. The Society of 
British Aircraft Constructors, Ltd. 


Additional Data about a New Aijr 


Liner 


More details of the Miles Marathon, 
which is expected to make its first test 
flight before the end of the year, are now 
available. This aircraft, a high-wing, 
all-metal, four-engined 14-seat air liner, 
can be rapidly converted to carry 20 
passengers. Also, with few structural 
alterations, it is being built as a 
freighter. 

The Miles company has devised its 
own system of pressurization and air 
conditioning. The air is warmed and 
passes into the cabin through ducts 
under the floor leading to screened grilles 
set at intervals in the wall just above 
floor level. Used air is extracted 
through ventilators in the roof and dis- 
charged into the atmosphere. This 
system assures a continuous change of 


air. 

The flight deck has accommodations 
for two pilots and a third crew member 
if necessary. Engine, propeller, under- 
carriage, flap, and trimming-tab con- 
trols are on a central mounting between 
the two pilots and so distributed that 
each is readily accessible from either 
seat. 

As a safeguard against engine failure 
at take-off or during flight, a device has 
been fitted by which the pilot can offset 
the fins either way to counteract the 
effects of unequal thrust on one side. 
The push-pull type of control column 
has been adopted and the rudder bars 
are adjustable to suit the needs of indi- 
vidual pilots; the pilot merely places his 
feet on the spring-loaded foot rests, 
lifts a plunger by means of a flexible con- 
trol from the dashboard, moves the foot 
rests to the most comfortable position, 
then releases the plunger which drops 
securely into the nearest stop and locks 
itself. 

The first Marathons will have four 
six-cylinder, air-cooled, geared and 
supercharged de Havilland Gipsy Queen 
engines, each rated at 330 hp. for take- 
off. Later, two 850-hp. Armstrong 
Siddeley Cougar air-cooled radials, or 
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four 500-hp. Alvis Leonides air-cooled 
radials may be available. 

It is believed that this is the first 
British aircraft to incorporate thermal 
deicing, which has been made inde- 
pendent of the engines. The main unit 
consists of three combustion heaters 
with a normal duration of 3 hours but 
through a connection with the main fuel 
supply they can be kept going till the 
tanks are almost dry. Their rate of 
consumption is only 0.6 gal. per hour. 
One of them warms the cabin air. 

Preliminary details of the Marathon 
show that its span is 65 ft.; length, 
51'/. ft.; height, 13!/, ft.; cabin vol- 
ume, 775 cu.ft.; and volume of baggage 
and freight compartments 350 cu.ft. 
Total weight, empty but with all fit- 
tings, is 9,914 lbs.; and the loaded 
weight is 15,000 lbs., providing 3,646 
Ibs. for passengers, freight, and mail. 
The Society of British Aircraft Con- 
structors, Ltd. 


Aviation Gasolines 


A new line of aviation gasolines is de- 
signed to increase permissible power and 
lower engine-maintenance costs. 

Grade 80, designed for the engines of 
private planes, is a clear gasoline having 
a full 80-octane rating that is obtained 
without the addition of tetraethylead. 
It is claimed that this type of fuel, un- 
available before the war, will materially 
reduce top-cylinder maintenance and 
allow designers of small engines to im- 
prove performance without increasing 
engine size and weight. It will also 
provide added protection against det- 
onation for the private plane engines 
now in use which were built to use 73- 
octane gasoline. 

Grades 91 and 100, the gasolines used 
largely for commercial and military 
operations, possess new qualities.’ 
Higher permissible take-off power and 
lowered lead content are the prime fac- 
tors derived from this higher quality. 
Standard Oil Company of New Jersey. 


Tapping “Blind” Holes 


Cartridge-tapping consists of tapping 
into and through a hard, plastic, ex- 
trudable, Tap-Cartridge that has been 
introduced, either automatically or 
manually, into the drilled hole. This 
process is reported to be applicable to 
any material. 

The materials used in the manufacture 
of the cartridges are such that, in nearly 
all cases, the portion below the end of the 
tap at its reversal point adheres to the 
material in the flutes of the tap and is 
withdrawn with the tap. If in some 
operations any remains, it can be re- 
moved by any standard hot-water wash 
or vapor degreasing. ‘he material is 
noncorrosive. Any standard taps, other 
than “gun” taps that throw chips ahead 
of the tap, may be used. 

Tap-Cartridges are formed by special 
extrusion machines through a die in- 
vented for the purpose when it was 
found that the usual type dies would not 
produce the desired results. Tap-Cart- 
ridge, Inc., Cincinnati. 
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With a war record of more than one hundred and fifty 


* million successful ‘‘missions” to their credit, IRC’s 


BTS INSULATED METALLIZED RESISTORS 


have given unquestioned evidence of their complete 
dependability. 


The exact counterparts of these efficient and precision- 
engineered ‘veterans’ are now available in quantities 
for your own essential requirements. 

Their construction features, resistance-temperature 
characteristics and specifications are described fully 
and charted graphically in Bulletin #3 which will be 
sent to you upon request directed to Dept. 17-K 
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